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We’ve made a great computer 

a lot better. 



Varian’s new 620/L has a dramatic 
price/performance ratio thatgives 
more computer in less space at 
lower cost. The 620/L is an 
advanced design of the reliable, 
field-proven (over 1300 installed 
worldwide), systems-oriented 620/i 
computer. 

Priced at only $7700, the 620/L 
has an 8K, 16-bit, high-perform- 
ance memory that can beexpanded 
to 32K inexpensively. Each 4K 
memory increment is$2300. What’s 



more, if you don’t need 8K, you’ll 
find the basic 4K, 16-bit 620/L very 
attractive at $5400! 

The 620/L is small, so small that 
when fully expanded -a 32,768- 
word system with all main frame 
options and up to eight peripheral 
controllers — fits into just 21 inches 
of rack height. 

The 620/L is 100% l/O-and soft- 
ware-compatible with the 620/i, 
and new peripherals and software 
have been added. All peripherals, 



software, and appl ication packages 
(developed for earlier 620 models), 
as well as the 620/L itself, are off- 
the-shelf. 

You know us. You know that when 
we say we have something better, 
we can prove it. Talk to the big com- 
pany in small computers. 

varian 

data machines 

The Big Company in Small Computers 




U.S. Sales Offices: Downey (213-927-1371), San Diego (714-298-9292), San Francisco (415-968-9996), Calif. /Washington (301-773-6770). D.C. /Chicago (312-692-7184). III. /Waltham (617-899-8055). Mass./Detroit 
(313-645-9950), Mich. /Minneapolis(612-926-6571), Minn. /Albuquerque(505-298-5570), N. Mex. /New Rochelle (914-636-8118), Rochester(716-586-3273), N.Y./Fort Washington (215-643-2355), Pa./Dallas(214-231 -5145). 
Houston (713-781-0105), Tex. Canada: Malton, Ontario (416-677-9303). Other offices worldwide/Varian Data Machines, a Varian subsidiary, 2722 Michelson Drive, Irvine, California 92664 Telephone 714/833-2400. 
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4601 HARD COPY UNIT with 74002 GOT 



Tektronix T4002 



Permanent copies from the 
Graphic Computer Terminai and . . . 



This New Hard Copy Unit produces copies directly 
from Tektronix Storage CRT’s. Operation is easy. At 
the push of a button or upon programmed command, 
your computer outputs are permanently recorded on 
reproducible copies. In just 18 seconds a high resolu- 
tion copy of even complex displays is ready for use. 

Now, information from your computer is quickly 
copied for distribution to management and office 
personnel. These copies are ideal for portfolios and 
permanent records — and serve as a quick, inexpen- 
sive method to keep business clients and associates 
informed with current information. 

COPY COST is less than 8 cents per 8.5 x 11-inch 
copy, depending upon usage. 

When people who have a need to know can’t come to 
see the computer display, send them a copy. With 
the 4601 Hard Copy Unit you’ll have a quick, easy, 
low-cost way to record and send information when 
and where it’s needed. 

For additional information, contact your Tektronix 
Field Engineer or Application Engineer: or write to 
Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 
97005. 

4601 Hard Copy Unit $3750 

T4002 Graphic Computer Terminal, less interface $8800 

Available in U.S. through the Tektronix lease plan 

U.S. Sales Price FOB Beaverton, Oregon 



Graphic Display 



the T4005 



the 611 Storage Display Unit 



committed to 
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No contacts. No reeds. No sweat 

Just our unique proximity switching, using a single transistor. 
Combined with our read only memory encoding, you get a keyboard 
with fewer parts that requires less than 100 ma at 5 volts. 

(No - 12 volts required.) It’s that damm simple. 

Other features of the CDK include low profile, 
light weight and rugged construction. 

For a few bucks more, we’ll fix it so that if the girl dumps her 
morning coffee onto the CDK, there’s no danger, no problem. 

And the total price will still be competitive with keyboards that can’t 
match our reliability and long life. If you’re using, or planning to use 
keyboards, write for our keyboard spec kit. We’ll send it by return mail. 




CONTROL DEVICES, INC. 

204 New Boston Street 

Woburn, Massachusetts 01801 (617) 935-1105 
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52 PREVIEW OF THE 1971 SJCC 

Back to that fabulous resort area , the SJCC promises to be the most subclued SJCC in 
recent years. 

56 INFORMATION INTERCHANGE BETWEEN DISSIMILAR COMPUTER SYSTEMS 

How best to apply ASCII when interchanging data between dissimilar computer systems? 
This article analyzes data interchange , first examining codes and then looking at the inter- 
change mechanism. Three problems are discussed: the problem of transferring data files 
from one system to another; the problem of converting a single systems files to ASCII; and 
the problem of transferring a high-level language application program from one system to 
another. 

68 PLANNING A DATA COMMUNICATIONS SYSTEM 

Part 4 — Quantifying Data Communications System Performance 

This fourth part of a 5-part series of articles describes a method for estimating the per- 
formance of a data communications system. Pail 1 (April 1970) provided a broad over- 
view to the subject; Part 2 (May, June 1970) discussed the types and costs of various com- 
mon carrier facilities. Pail 3 (Sept. 1970) considered the selection of data terminals. 

72 ELECTROSTATIC PRINTER/PLOTTERS FOR SMALL SYSTEMS 

Some arguments worth considering for users of teleprinters, impact printers, pen plotters 
— or a combination of these output devices. 

76 THE COOKBOOK APPROACH TO CORE MEMORY EXPANSION 

A whole grocery store of extended core storage equipment is presently available from in- 
dependent system suppliers. By selectively combining such ingredients as capacities, cycle 
times, bandwidths, and prices , the user can put together a recipe that best meets his sys- 
tems requirements and his own tastes. 

80 SOURCE DATA AUTOMATION IN MANUFACTURING-Prospects for Profit 

Your data collection system should be as up-to-date as your third-generation computer. 

30 Corporate Profile - CONSOLIDATED COMPUTER LIMITED 

32 Communications Clinic - INNOVATION IS ALIVE AND WELL 

38 Up The System Down-Time - RELICS, RITUALS & ANTIQUE COLLECTORS 

40 Wall Street Interface - TIME-SHARING: THE JURY IS STILL OUT 

42 Source Data Automation — PORTABLE DATA RECORDERS 

44 European Report - THE PERSONNEL SITUATION 
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Statos 21 will print 300 pages of charts, graphs, 
and text while the boss has his coffee. 



This new printer/plotter, latest in a line 
of electrostatic devices pioneered by 
Varian, can deliver hundreds of pages 
of computer-generated text and graph- 
ics while you take a 5-minute coffee 
break. That’s four times the speed, at 
half the price, of most impact printers. 
And it does it in a 2-foot square without 
a whisper. 

Statos 21 page-a-second printing is 
a full 8 y 2 x 1 1 , 80 column by 88 lines 
page. And its turn-around time in data 



(But he’ll have to drink fast!) 

processing applications is phenomenal! 
Just imagine: Core and tape dumps in 
seconds. Top management summaries 
generated in minutes, while bulk print- 
ing continues. Graphs printed simulta- 
neously with alphanumeric characters, 
much faster than with separate printers 
and plotters. Card-image records and 
teletype-compatible listings handled 
with ease. 

A problem solving computer periph- 
eral— Statos 21 is plug-to-plug compat- 



ible with IBM/360, Varian 620 /f and 
other computers both large and mini. 
The fact is, nearly every data process- 
ing and management information sys- 
tem can benefit from Statos 21. So for 
more on the story of Statos 21, contact 
us at 611 Hansen Way, Palo Alto, Calif. 
94303. Call (415) 326-4000. 
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A unique concept — the minicom- 
puter as a component — has been 
launched by Computer Automation. 
Called the NAKED MINI™, this 
new computer delivers all the power 
of a packaged machine ... at a price 
that breaks through the $2000 
barrier. 

The NAKED MINI is a fully oper- 
ational 8-bit or 16-bit computer, 
stripped of its power supply, con- 
sole, and metal chassis. You get 
everything that really counts — 
memory and processor — without 
the ancillary components. 

Functionally, the NAKED MINI is 
identical to Computer Automation’s 
existing machines. None of the pre- 
vious line’s superb features have 
been sacrificed. The 16-bit NAKED 
MINI, for example, still gives you 
hardware multiply/divide as a stand- 
ard item. Moreover, all machines 
offer direct memory channels, vec- 
tored interrupts, and 32K of addres- 
sability. Because the software and 
I/O interface are compatible, all of 
the options and programs for 
Computer Automation’s present 
machines are useable with the 
NAKED MINI. 

For the systems designer, the 
NAKED MINI means an opportu- 
nity to get full computer power and 
greater design freedom at drastically 
reduced prices. In all industries, this 
innovative concept opens up new 
application areas, with general pur- 
pose minicomputers replacing hard- 
wired circuitry. 

The NAKED MINI with 4K of 
expandable memory is priced from 
$1700 ($2400 for the 16-bit unit) 
in 200-unit quantities. First deliver- 
ies are scheduled for this November. 
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Priced the software 
for those"low-cost” 
computers? 



Anybody can sell you a 
"low-cost" box of hardware for 
processing data, but have you 
considered that it might take 
another six months and $20,000 
for the software to get it on-line? 

That's why Raytheon Computer 
developed an extensive software 
library for our 700-Series 16-bit 
processors. With over 600 fully 
documented programs available 
off-the-shelf, you'll never have to 
write a systems program again. 

We have operating systems for 
even the minimum configurations 
of all our processors. As the 
system grows, the modular 
software expands. Each system 



contains an assembler, a 
system-fitted I/O monitor and 
executive program, PREP, 
Symbolic Program Editor, 
FORTRAN (Confort or FORTRAN 
IV) and the System Editor. 

Some are custom packages. 
Like our Multiprogramming 
System with facilities for dynamic 
task-swapping, hardware 
inter-task protection and 
time-shared job scheduling. Our 
Real-Time FORTRAN IV with the 
fastest execution time of any 
other FORTRAN in the 16-bit 
class. A 360-compatible superset 
of USASI FORTRAN IV. And a 
specially developed package for 



finding and identifying 
hardware faults. 

For more details about our 
software and our hardware, write 
today for Data File C-203. We'll 
send you the facts and figures 
you need to help get you on-line 
faster, cheaper . . . and fully 
programmed. We know . . . 
because we've already done it. 

Raytheon Computer, Raytheon 
Data Systems Company, 

2700 S. Fairview St., Santa Ana, 
California 92704. 

Phone 714/546-7160. 

[raytheonI 




With 600 programs, 
Raytheon Computer gets 
you on-line 
faster and 



cheaper. 



Raytheon Computer. 
We’ve already done it. 
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LETTERS TO EDITOR 



To The Editor: 

Referencing your “Astrogyp” ar- 
ticle in Octobers MODERN 
DATA: You may have seen a dif- 
ferent advertisement for “Zodia- 
scope” then the one Ive enclosed. 
However, please note that the pic- 
ture shows a Hewlett-Packard 
2000A computer and a Hewlett- 
Packard 303OG tape drive, not a 
Honeywell System. 

My compliments on an other- 
wise beautifully written and 
timely expose. 

Frank Del Monte, 

Leasco Response, Inc., 

Washington, D.C. 



To The Editor: 

At the recent A.C.M. meeting in 
New York City, F.B.I. agent D. R. 
Roderick described the steps taken 
to prevent National Crime Center 
(N.C.I.C.) data (“wanted” lists, sto- 
len cars, and in the future, arrest 
records) from getting into 
unauthorized hands. He also stated 
that the security of the N.C.I.C. 
system primarily rests with the lo- 
cal police authorities — the in- 
tended users of the system. 

It is, however, not clear to me 
what is to keep an insurance agent 
who is also a deputy sheriff (or a 
moonlighting policeman) from ac- 
cessing the system for private gain. 
When I presented this hypothe- 
tical situation to Mr. Roderick, he 
suggested that the F.B.I. may deny 
service to those authorities who 
misuse their responsibilities. 

As a private citizen as well as a 
computer professional, I believe 
that this is insufficient. Since the 
“Secrecy” Clause of the Commu- 
nications Act of 1934 makes it a 
crime to divulge this sort of infor- 
mation outside the system, the 
F.B.I. should vigorously prosecute 
unscrupulous law enforcement of- 



ficials who misuse N.C.I.C. data to 
the same extent that it would pros- 
ecute any other individual found 
to be making unauthorized use of 
this data. 

Martin Minow 
Research Group for 
Quantitative Linguistics, 
Stockholm, Sweden 



To The Editor: 

Your February Technology Profile 
on line printers prompted me to 
ask you this question, since nobody 
else seems to know the answer: 
Does anybody make a printer with 
a little processs-control machine at- 
tached that will automatically re- 
ceive the output of the printer, 
burst it, fold it up, stuff it in an 
envelope, seal the envelope, ad- 
dress it, and toss it in a mail bag? 

And if not, why not? One of the 
small lunacies of the computing 
world today is the number of 
people I see who are “slaves to a 
computer.” In this case, it is the 
anonymous warm bodies who run 
around attending to the computer’s 
digestive functions. What an ap- 
palling job! Isn’t this what the 
computer was supposed to rid us 
of in the first place? 

Ward D. Maurer, Asst. Prof. 

Dept, of Elec. Engrg. & 

Computer Sci. 

Univ. of California 
211 Cory Hall 
Berkeley, Cal. 94720 

The Editors Reply: There are, of 
course, a number of automatic 
bursters, staffers, sealers, and 
stampers on the market. But if tee 
read you correctly , you want an on- 
line system that collates and ad- 
dresses as well — in one continuous 
process. Were sorry, but we cant 
think of a system of this type either. 
Perhaps some of our readers know 
of one. 



Raytheon Computer. 
We’ve already 
done it. 



We've built large-computer 
capability into a range of 
16-bit gp processors for on-line, 
real-time applications. You can 
be on-line sooner ... do your 
job more efficiently . . . and for 
less investment than with any 
other 1 6-bit computer made. 
Now make us prove it: 

The 703 — Ideal replacement 
for core buffers. 1.75 /*s cycle 
time. Byte and word addressing, 
byte manipulation. Register 
entry and display control 
panel. 

The 704 — Best price/perform- 
ance ratio in the minicomputer 
class. 1.0 /*s cycle time. Word 
and byte manipulation; direct 
and indexed addressing; direct 
I/O. Operator console. 

The 706 — Expandable, low-cost 
processor with large computer 
compatibility and capability. 
Especially suited for real-time 
multiprogramming applications. 
900 ns cycle time. Includes 
ASR 33 with paper tape reader 
and punch, operator console 
and hardware bootstrap. 

For all the facts and figures on 
our entire 700-series, and the 
software to get you on-line, 
write today for Data File C-204. 
Raytheon Computer, Raytheon 
Data Systems Company, 

2700 S. Fairview St., Santa Ana, 
California 92704. 

Phone 714/546-7160. 




RAYTHEON 
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It takes 

special data terminals 
to fill special data 
terminal requirements. 



And special data terminals are our specialty. 

Since we make most of the components that go into 
data terminals anyway, we can design and make the whole 
terminal, to meet your custom requirements. 

And you’ll be happy to hear that our typical turnaround 
for a prototype is normally less than four months. 

If you prefer to put your terminal together yourself, 
we can supply you with do-it-yourself components such as 
card readers, switches, scanners, logic, indicator 
lights and all the connectors you’ll ever need. 

But you’ll save time and money if you let us do the whole 
thing. And we’ll treat it as special as you would. 

For more data on our data terminals, write to 

Industrial Div., Dept. SYS, 

AMP Incorporated, Harrisburg, Pa. 17105 



AMP 

INCORPORATED 

Manufacturing and Direct Sales Facilities in: Australia, Canada, France, 
Great Britain, Holland, Italy, Japan, Mexico, Puerto Rico, Spain, Sweden, 
United States and West Germany. 
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Job Cost Recorder 

• Provides input from: Badge Card, Tab 
Card, Slide Switches and Rotary Matrix 
Switches 

• 10 or 11 level ASCI output +5 — 0 level 

• ASR-33 compatible 

• Output data rates from 1 0 characters 
per second to 500 CPS 

• Lamps to indicate reject, repeat, error, 
standby 

• Case designed to your specifications 



Dial-up Inquiry Terminal 

• Useful for credit inquiry and data reporting 

• Automatic dialing of computer telephone number 

• Computer answer-back lamp 

• Provides 12 digit inquiry number 

• Three answer-back lamps can indicate 
valid credit, 

do not grant credit, repeat information 

• Case designed to your specifications 
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Has your memory system become a bottle- 
neck? Has it put you further and further 
behind while your computer sits and waits 
for data transfers? Data processing equip- 
ment thru-put time costs money. That's 
why the DISESTOR 510®was designed. 
This new operator replaceable disc storage 
system from General Instrument will add 
fast access memory capacity to your compu- 
ter. Double-surfaced discs, which store up 
to 5 million bits per surfaceman be changed 
simply and quickly. And the head-per-track 



design of the DIS(l<!STOR 510 provides 
quick average data access times of 8. /milli- 
seconds! So, when you need additional ca- 
pacity and flexibility for your mini-compu- 
ter, auxiliary memo- • l ■ 

ries, process control, When you need high-speed, 

automatic test 
systems, data 
acquisition, 
message concen- 
tration, data multiplexing, and 
output data accumulation for 



transmission, look in DISQSSTOR Coun- 
try! Write now for a new 8-page brochure 
describing the DISESTOR 510 , or call 
for application assistance. 



head-per-track access (8.7ms.) 
combined with the flexibility 
of removable discs.... 




SYSTEMATICS/ 

MAGNE-HEAD DIVISION 

GENERAL INSTRUMENT CORPORATION 
1 3040 So. Cerise Ave., Hawthorne, Calif. 90250. 
(2 1 3)679-3377. TWX 910-325-6203. 
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Announcing: MODERN DATA's TechFile Updates 



NOW KEEPING UP WON'T 
TAKE SO MUCH KEEPING UP 



Which subjects or products in the list below concern you most? Would you like to be kept up-to-date 
on the new products, new services, new developments every three months? 



STEP ONE IS TO * CHECKMARK YOUR CHOICES: 

INQUIRY INQUIRY 

CARD NO. CARD NO. 



.(422) Interactive CRT Display Terminals 

(423) Cassette-Cartridge Tape Transports 

(424) Computer Output Microfilm 

(425) Acoustic Couplers 

.(426) Optical Character/Mark Readers 
.(427) Disk/Drum Memories 
.(428) Teleprinters 
.(429) Computer Printers 

(430) Modems/Multiplexers 

(431) Minicomputers 



(432) Magnetic Tape Transports 

(433) Digital Plotters & Drafting Machines 

(434) Graphic Digitizers 

(435) Key-to-Tape/Disk Systems 

(436) Time-Sharing Services — S. Atlantic & S. Central States 
.(437) Time-Sharing Services — N. Central States & Central Canada 

(438) Time-Sharing Services — Mountain States, 

West Coast & W. Canada 

(439) Time-Sharing Services — Northeast States 



YOUR 

MODERN DATA TechFile 



NEW P£Vf/OPA/£/YTS - 

► new products added 
EVERY 3 MONTHS 

• NEW COMPANY ENTRIES 
NEW SERVICES 
,• QUARTERLY PROGRESS] 
REPORTS 




/ S/Ai/T/Tl/L E/SPART- 




D/P fC TOR Y - 


/ Binder TO KEEP ALL OP 




• MANUFACTURERS 


/ THE INDUSTRY DATA 




• SALES OFFICES 


/ ORGANIZED FOR 
[ REFERENCE 




• NAMES AND PHONE 

numbers 

* updated every 3 months 



modern data’s Technology Profiles are probably no stranger to you. In accordance with modern data’s 
policy, they’re written by computer people for computer people. Now the TechFile updates will let you stay 
abreast of the changes in the subjects or products that concern you most. Publication for a number of the titles is 
imminent. The cost will run from $45 to $60 a title for a full year’s service once they’re published. Inquire NOW 
and you can save up to 44% . 

STEP TWO IS TO CIRCLE THE NUMBERS ON THE READER INQUIRY 
CARD THAT ARE LISTED BESIDE YOUR CHOICES IN THE LIST ABOVE. 

By return mail you will receive complete details, including contents, publication dates, prices, and how you can 
save up to 44% by ordering before publication. 

CIRCLE THE NUMBERS AND RETURN THE CARD TODAY 



Modern Data Services, Inc., 3 Lockland Avenue, Framingham, Mass. 01701 
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Penni! 



Pen nil Data Communications, Inc i 

960 THOMPSON AVE. ROCKVILLE, MARYLAND 20852 301/881-8151 



MODEMS 



Our modems are better; our prices are lower. 

Our 4800 bps modem has a fully automatic equalizer, 
but it sells for only $3500. We are prepared to dem- 
onstrate its performance on your lines, in competi- 
tion with any other modem, even the most expensive. 

At 2400 bps we offer two modems - one for dial 
applications; one for dedicated lines. 

Our 202C equivalent incorporates M OS /LSI design. 
The complete modem, including control functions, is 
on one 4" x 4 n pc card. The reverse channel will go 
to 150 bps. There is nothing else quite like it. 

We have a complete family of Bell 103 equivalent 
modems and a Bell 101C equivalent that's in a class 
by itself. 

Need a modem ... a better modem? 

Give us a call . . . that's our business. 

SJCC Booth 1345 



1800 BPS 
(Bell 202D) 



2400 BPS 
(Bell 201 B) 



4800 BPS 



300 BPS 
(Bell 103A/E) 



300 BPS 
(Bell 1 03F) 



1200 BPS 
(Bell 202C) 



2400 BPS 
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There are two ways to get away from 
real-time control problems. 
Ignore themOr get a Honeywell 1600. 



Let Honeywell take a 
load off your mind. When it 
comes to real-time data 
acquisition and control, we 
have more to offer than 
anyone. And our Series 
1 600 systems start as low as 
$ 1 2,900 — complete with 
computer, interface, and 
operating software. 

There is a variety of field- 
proven systems, peripherals, 
and communications sub- 



systems (which tie together 
a hierarchy of 1 600’s). 
There are plenty of analog 
and digital subsystems, too, 
that handle up to 2,048 
analog inputs and 4,096 
digital inputs and outputs. 

There is a powerful 
foreground/background 
monitor. A real-time 
executive. And functional 
software packages for data 




acquisition and DDC. 

There are attractive 
quantity discounts plus 
world-wide sales and 
continuing field support that 
you know you can count on. 

Find out why Honeywell 
is your best way to get away 
from real-time and control 
problems. Write: Honeywell 
Information Systems, 

MS (061), 200 Smith Street, 
Waltham, Mass. 02154. 



The Other Computer Company: 

CIRCLE NO. 10 ON INQUIRY CARD Honeywell 




4800 bps 

effective throughput 
over dial-up 
lines 

with no errors 



That’s up to four times 
the effective throughput of 
“competitive” modems. 

Yes, the Paradyne 
MARQ-48 gives you an ef- 
fective throughput of 4800 
bps on either dial-up or 
leased lines. This is achieved 
through such innovative features as a 5112 
bps bit rate, automatic adaptive equalization, 
and powerful error control*. 

Benefits of MARQ-48 usage include • sys- 
tem throughput improvements due to elimina- 
tion of error-recovery overhead and data- 
blocking restrictions • improved reliability 



through the use of powerful 
error detection codes and 
self-contained buffering • 
operational efficiencies 
through line quality and 
throughout monitoring. 

Yet, the Paradyne MARQ- 
48 costs no more than ordinary 
“competitive” modems which merely modu- 
late and demodulate. 

Want to learn why the MARQ-48 will do 
what no other modem will do for your system? 

♦continuous transmission ARQ using a simultaneous 
ACK/NAK “reverse channel” which eliminates line 
turnaround. 




Paradyne Corporation • P.O. Box 5144 • Clearwater, Florida 33518 
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Stop fires dry in seconds 
before water damages 
what flames miss. 



A computer center is no place to fight fire 
with water. Or with any other corrosive or con- 
ductive suppressant. 

So Fenwal, leading developers of explosion 
suppression systems for industry, came up with an 
absolutely dry idea. The Fenwal high-speed fire 
suppression systems. 

Using super-sensitive, solid state detectors 
to spot fire, smoke or temperature rise, these 
sensors instantly activate the discharge of a dry, 
colorless, non-corrosive gas to knock out fire in 



seconds! This leaves the entire^area clean, dry, safe- 
for-people. In short, ready for immediate reuse. 
Which eliminates downtime, equipment loss, and 
costly increases in insurance rates. Now doesn’t that 
make sense? 

We’ll be glad to show you this system in 
action. Just call Mr. George Grabowski, Division 
Manager, to arrange a showing of the color film, 
“The Fireaters,” at your plant or office. Fenwal 
Incorporated, 411 Main - Street, Ashland, Mass. 
01721. Phone (617) 881-2000. 



FENWAL 



MODERN DATA/April 1971 



CIRCLE NO. 12 ON INQUIRY CARD 



If a consultant told you halfthe things 

in this book, 

it wou Id cost a lot more than $ 1 50. 




Written for the Modern Data GEM Report by Oyer Professional Computer Services, 
this 250 page indexed volume offers a complete systems approach to training. It is 
offered to you on a 1 0 day trial period for just $150. 

This Modern Data GEM Report shows 
how to : 

• Train top management 

• Train the non-EDP professional 

• Develop your own courses without 
incurring high consulting costs 

• Transform poor installations into 
good installations 

• Good installations into excellent 
installations 

• Excellent installations into outstand- 
ing ones. 

TABLE OF CONTENTS 

1 . Introduction 

2. The Need For Training 

3. The Systems Approach To Training 

4. The Three Major Modes Of EDP Training 

5. Sources Of EDP Training 

6. Applying The Systems Approach: Establishing A Comprehensive Training'Program 

7. Organization And Staff 

8. Curricula And Courses 

9. Potential Problems And Solutions For The Typical Installation 

10. General Guidelines 

1 1 . Case Analyses 
Bibliography 
Appendices 



Fill out the attached coupon and order yours today. 
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NEWS ROUNDUP 



CPMA PROTESTS 
TARIFF 260 AMENDMENT 



The Computer Peripheral Manufacturers As- 
sociation (CPMA) has formally protested to 
the Federal Communications Commission 
against what it considers to be “unfair and 
monopolistic practices” on the part of the Bell 
System Operating Companies. The protest is 
in regard to an announced amendment appli- 
cation to Tariff 260 which includes a require- 
ment that protective devices must be used on 
private leased line data communications ser- 
vice beginning on July 1, 1971. 

CPMA’s arguments that the proposed 
amendment would result in an increased and 
unnecessary financial burden to both end 
users and manufacturers are several: (1) 

There is no clear past evidence supporting the 
need for special protective devices; (2) The 
protective devices have not been defined 
either operationally or functionally; (3) The 
devices could restrict the use of equipment 
presently available from independent manu- 
facturers which is technically superior to 
comparable Bell System offerings. 

To the first point, CPMA points out that pri- 
vate leased line service has been successfully 
provided for years by the common carriers 
without the use of protective devices. Further- 
more, notes CPMA, the profit margin attained 
by the current tariff appears sufficiently at- 
tractive to have warranted the emergence of 
competitive carriers. 



CPMA believes that the mystery surround- 
ing how the device will operate and what it is 
supposed to prevent is in itself enough rea- 
son for objecting to the tariff amendment. Not 
only could the device be designed to obsolete 
many current in-service equipments, but it 
could also end up doing exactly what it is 
alleged to prevent, i.e., degrade service rather 
than improve it. In any case, the requirement 
for the device “must be interpreted as punitive 
to independent equipment manufacturers” 
since it would force data communications 
users “to return to the Bell System as a source 
of supply” in the face of the less expensive and 
higher-performance equipment presently of- 
fered by Bell System competitors. 

The Washington, D.C. -based organization 
dramatized this last point with an allusion to 
the Bell System’s aura of pre-eminency in the 
data communications field: “The CPMA seri- 
ously doubts that AT&T is the only source of 
advanced technology in the communications 
industry. In fact, the implementation of equip- 
ment that allows data communications speeds 
in excess of 2400 bits per second on Tariff 260 
lines has just begun by the Bell System. On 
the other hand, technically superior equip- 
ments which operate to speeds of 9600 bits per 
second have been available from independent 
manufacturers and successfully used for over 
three years.” It is precisely such state-of-the- 
art equipments, claims CPMA, that would 
likely be made unusable by technical prob- 
lems resulting from the as yet undefined pro- 
tective device. 



LATEST PRIVACY INVASION 



Latest item in the controversy surrounding govern- 
ment-maintained data banks involves an alleged 
directive requiring certain upper-level government 
employees to take part in psychological, “encounter- 
type” sessions. In an address to a Dickenson College 
Public Affairs Symposium entitled “Privacy and 



the Constitution,” Senator Sam J. Ervin (D-N.C.), 
whose Senate Subcommittee on Constitutional 
Rights has been probing such excesses, stated that 
“A record of refusal to cooperate with this program 
is grounds for a charge of disobedience, all of 
which is reduced to the minimum for cold com- 
puterized entry in personnel data banks, with no 
indication of the justice of the employee’s protest 
against unwarranted privacy invasion.” 
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Our new 

alpha-numeric terminal 
does everything 
you wanted it to do. 



$36.80 a month. 



The CT 264 conversational communications terminal 
gives you better cost/performance than any alpha- 
numeric unit around. 

The cost is self-evident. The performance starts 
with an electronic printer that gives hard copy veri- 
fication of all data sent or received. It prints 64 ASCII 
characters plus ASCII control codes on a W' paper 
tape. And there’s no ribbon, no noise, no moving 
parts. It all adds up to top quality. 

There’s a built-in modem that eliminates costly 
data sets. You get complete plug-in compatability 
with any computer. And you can carry this new ter- 
minal almost anywhere, relocate it anytime. It weighs 
less than 20 pounds. 

This is what $36.80 a month buys with off-the-shelf 
delivery. Lower price with volume orders. And when 
you consider our options, like a plastic card reader, 
automatic answering, acoustic coupler, and several 
others, your system capabilities increase manyfold. 



But this is only part of our story. At Transcom, 
we’ve been taking the systems approach to data 
communications from the very beginning. 

We manufacture a family of compatible communi- 
cations devices that at one end of the system includes 
a variety of remote communications terminals, card 
and paper tape readers. And at the other end, inside 
data central, we offer a line of receiving interface 
units for card and paper tape that makes for a com- 
plete, consistent peripheral system of data collection. 

All our products are wholly electronic, solid state, 
portable and noiseless. They offer low cost/high per- 
formance operation. Everything considered, they’re 
unbeatable for versatility and price. 

If you want to know more about products that do 
what you want them to do, or if you want to tell us 
what you think our terminals ought to be doing, call 
or write: Transcom, A Division of Hi-G, Inc. 1 2 Tobey 
Road, Bloomfield, Connecticut 06002 (203) 243-1486. 



Transcom 

We know what you need. 
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NEWS ROUNDUP 



Conf'd 



CSMA TO HAVE FIRST NATIONAL MEETING 

The Communications Systems Management Asso- 
ciation (CSMA), formed in 1970, has scheduled 
its first national meeting to be held in New York 
on May 21 and 22. With attendance open to both 
members and non-members, the meeting will fea- 
ture discussions of some of the many controversial 
issues confronting the field of communications in 
both voice and data services. 

CSMA was founded by graduates of AT&T’s 



Cooperstown advanced communications school, 
but membership is open to anyone with a direct 
interest in voice or data communications whose 
participation would benefit the industry and the 
Association. More than half of the present member- 
ship consists of communications management peo- 
ple outside of the Bell System. 

Further information on CSMA and the spring 
meeting can be obtained from: Mr. Thomas Mala- 
testa, Executive Director, CSMA, Suite 303, 1102 
West Street, Wilmington, Del. 19801 



ORDERS AND INSTALLATIONS 



The Data Products Division of Lockheed Electronics 
Co. will supply more than $7.5 million worth of com- 
puter memories to Western Electric Co. in Greens- 
boro, N.C. 



Sanders Associates, Inc. has received a more than 
$7 million order from the Avis Rent-A-Car System for 
several hundred automated hard copy terminals, 
more than 100 CRT displays, and six commu- 
nications processors for Avis' new “Wizard of Avis” 
system that will handle reservations, check-outs and 
check-ins, car control, and various types of business 
reporting. 



Collins Radio has received an award valued at more 
than $1.5 million from American Airlines for proces- 
sors and equipment to link American’s SABRE II pas- 
senger reservation system with its ticket agent sta- 
tions across the nation. 



Montgomery Ward has announced a multi-million- 
dollar order for more than 1500 NCR Model 280 
electronic point-of-sale data terminals to be deliv- 
ered to Ward stores by the National Cash Register 
company in T971 and 1972. The first installation 
will be in a Chicago area retail store in late summer. 



The Systems Application Center of TRW Inc. has 
been awarded a $214,750 contract to develop a 
computer model that will simulate the nation’s pay- 
ment mechanisms by the Federal Reserve. The com- 
puter model will portray the flow of checks and other 
cash items within and among the cities where the 
Federal Reserve maintains offices. 



The first IBM S/370 to be delivered to a customer is 
now operational at the Natick, Mass, headquarters of 
Zayre Corp., a retail store chain. In addition to the 
new Model 155, Zayre has a 360/50 and six S/3, 
Mod 10s installed at various distribution centers. 

The Kingston, Jamaica firm of Compuentry Co., Ltd. 
has been named subcontractor on a major data pro- 
cessing contract awarded by the City of New York. 
Prime contractor is Volt Information Sciences, Inc. of 
N.Y.C., which will keypunch and key verify data re- 
quired for rent control programs of the City’s Hous- 
ing and Development Administration. 

Athena Systems, Inc. of Bedford, Mass, will supply 
5,000 credit card readers to American Regitel Corp. 
of San Carlos, Cal. under a recently-signed $500,- 
000, three-year contract. The Athena devices, which 
read the embossed numbers on standard plastic 
credit cards, will be incorporated into American 
Regitel’s point-of-sale electronic sales register. 

A contract for disk memory systems with an initial 
value of $430,000 and potential value of over $4,- 
000,000 has been awarded to Informaiton Storage 
Systems, Inc., Cupertino, Cal., by Trans-A-File Sys- 
tems Co., Cupertino. The ISS disk drives will be used 
with Trans-A-File’s document storage and retrieval 
system. 

Scan-Optics, Inc. of E. Hartford, Conn, has received 
lease contracts for delivery of four new optical 
scanning systems, two to a major New England bank, 
and one each to two publishing firms. The new con- 
tracts bring Scan-Optics’ backlog to more than $4 
million. 
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For years we’ve been making 
equipment that measures the 
quality of telephone lines. 




You’ll find all that experience 
behind our new Data Modem. 



The new Bowmar/ALI data modem has 
a lot of knowledge behind it. As you 
might expect from the people who used 
to be Acton Laboratories, Inc. and who 
make the world’s most widely used equip- 
ment for data line evaluation and conditioning. Consider- 
ing how much we understand about the quality of what 
passes over the telephone lines, it isn’t surprising that 
the 6000A modem contains some unique circuits. 

They were developed specifically for this set so 
that it provides superior performance with 
respect to phase dispersion and noise encoun- 
tered on the DDD network. Naturally this assures 
that the data being transmitted will get through 
with less chance of being garbled. 

The modem operates at 2400 bits per second 
Fast enough to take advantage of the DDD capability, the 
speed is an ideal compromise between line use charge 





and equipment cost. Lower speeds 
require excessive line charges while 
the ratio of equipment costs to bit rate 
becomes excessive for higher speeds. 
The 6000A can be adjusted easily for 
1200 BPS where required. 
The unit is a completely solid state phase modulated 
set. It is offered in an attractive desk-top enclosure so it 
is suitable for office use. Other versions are avail- 
able to suit the packaging requirements of ter- 
minal manufacturers so they can be incorpo- 
rated into existing cabinetry. The 6000A is 
designed for EIA interface standards. 
We’d like to send you complete details. Write 
or call : Bowmar/ALI, Inc., (formerly Acton 
Laboratories, Inc)., 531 Main St., Dept. MD-4, 
Acton, Massachusetts 01720. Telephone 617-263-7711. 
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INTERNATIONAL NEWS 



EXPORT VIOLATIONS — The Dept, of Commerce 
has imposed fines totalling $10,000 on Calcomp 
N. V. of Amsterdam, California Computer Products’ 
Dutch distributor, for violations of export control 
laws. The Netherlands firm was charged with having 
made sales to customers not previously approved by 
the Office of Export Control in the Department’s Bu- 
reau of International Commerce (BIC). However, BIC 
said no sales were made to parties prohibited from 
dealing in U. S. goods, there was nothing to indicate 
security violations, and no employees of the Califor- 
nia company were involved. Half the penalty has al- 
ready been paid, and BIC indicated the balance may 
be waived after further examination. 



TRADE WITH HUNGARY — Although the 1971-75 
trade accord between Budapest and Moscow should 
result in more scientific cooperation between these 
countries, Hungary’s interest in the products of 
Western technology is not expected to slacken. The 
Journal of Commerce reports that little information 
has leaked out so far on Soviet-Hungarian collabora- 
tion in the computer field. In fact, the paper said, 
‘‘Hungary has been West to acquire such technology 
and likely will do so again due to the East-West 
know-how gap.” 



UK DP IMPORTS UP — United Kingdom imports of 
computers in 1970 continued to diverge quite rap- 
idly from exports, leaving imports further ahead 
than ever before. According to The Financial Times 
of London, 1970 exports were up 45 percent over 
1969, while imports were up 52 percent in the same 
period. The main reason for the discrepancy is be- 
lieved to be the import of large amounts of per- 
ipheral equipment to be used with imported or 
home-built computers, rather than the import of 
computer systems themselves. The situation in Brit- 
ain is unlikely to change very much until after 1972, 
when the effects of the installation of new manufac- 
turing plants for computer peripherals in Britain by 
U. S. -based companies begin to be felt. 



UNDERWEAR VS. HARDWARE — A computer expert 
at Leeds University in England reports that static 
electricity generated by women’s nylon underwear 
can cause computer circuitry problems. Harry East- 
wood, Manager of Leeds’ computer laboratory, notes 
that ‘‘the more delicate new computers are particu- 
larly prone.” Some firms using computers, he said, 
have asked their women to wear cotton underwear 
and not nylon. 



BRITISH RAILS — British railroads are expected to 
invest about $24 million by 1975 on a centralized 
computer service expected to be the largest mul- 
tiple-access installation in the United Kingdom. The 
Financial Times of London reports that the central 
installation will service the various departments 
within the organization (freight, manpower alloca- 
tion, passenger service), as well as the normal pay- 
roll and management functions included in business 
computing. Savings of up to 15 percent are pre- 
dicted in some areas. 



COMPUTERS IN INDIA — Computers are playing a 
major role in accelerating India’s development, The 
Asian Student reports. India is not only manufac- 
turing computers but is exporting them to developed 
countries. IBM, for example, exports computers val- 
ued at over $2 million annually to 46 countries from 
India. There are currently 100 computers in the 
country, one-half of them added since mid-1967. 
The use of computers is credited with providing jobs 
for some 20,000 Indians working in DP estab- 
lishments. It was estimated five years ago that by 
1975 India will need some 500 medium-size and 
5,000 small computers. Most people today consider 
that forecast conservative. 



QUICKLY AROUND THE WORLD 

Among the commodities licensed for export to East- 
ern Europe by the U. S. Department of Commerce in 
the third quarter of 1970 were computers and per- 
ipherals valued at $5 million ($3.3 million to East 
Germany, $700,000 to Czechoslovakia, and $600,- 
000 to Hungary). 



The impact of information technology on developing 
countries is the theme of the Jerusalem Conference 
on Information Technology, Aug. 16-20. One panel 
covering computer-aided agricultural planning will 
be held at a kibbutz settlement. Information can be 
obtained from the Jerusalem Conference on Infor- 
mation Technology, Post Office Box 7170, Jerusa- 
lem, Israel. 



The British Civil Service is training blind people to 
be computer programmers. The programmers will be 
trained for 12 weeks at the London center of the 
Civil Service College in cooperation with Inter- 
national Computers, Ltd. and the Royal National In- 
stitute for the Blind. 
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It had to happen 




...and 
it did. 



By design— and to your benefit. Ampex was sure to offer 
direct-access memory in the form of Disk-Drive and 
Controller. Your gain is the new Ampex DM-312 Disk Drive 
and DC-314 Controller, plug-interchangeable with the 
IBM 2314 Disk Files for 360 and 370 Systems. First in a family 
of Direct Access Memories from the one company that 
deals helpfully with computer peripherals and comes up with 
the better answer. 

IT'S FAST ACCESS. Reliable voice coil head positioning, 
as opposed to hydraulic. Optical position sensing, combined 
with a closed-loop servo, further increases reliability and 
decreases access time. Average of 32 msec access. Minimum 
access is 8 msec, maximum is 58 msec. This means less 
waiting for data on the 20 recording surfaces. . .faster 
throughput and greater time and dollar savings. 



IT’S PLUG-INTERCHANGEABLE. Direct replacement for the 
IBM 2312 Drive and 2314 Controller combination, identical 
in format density, ...and program compatible. One DC-314 
controls up to 8 DM-312 Drives, with an optional 9th service 
module. All solid state for maximum reliability. 



IT’S PRICED RIGHT-AND SERVICED. If you could benefit 
from a faster access replacement for your IBM disk drives, 
you’ll save money with the Ampex DM-312 and DC-314, with 
worldwide site installation and maintenance service. 

Typically helpful and economic Ampex attention to OEM 
requirements, the familiar Ampex approach to helping the 
customer get the most out of a product. 

AND IT’S ONLY THE BEGINNING. The pioneer company 
dedicated to providing a complete line of computer 
peripherals has to offer something better in direct-access 
memory. Our brochure spells out just how much better. 
Yours for the asking. Call or write Ampex Corporation, 
Computer Products Division, 9937 West Jefferson Blvd., 
Culver City, Calif. 90230, (213) 836-5000. 



Visit Ampex, Booth 2217, Spring Joint Computer Conference. 



Your computer counts on us. 

I AMPEX 
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HAROLD V. SEMLING JR., Washington Editor 



DC DATASCAN 



LARGEST DEFENSE T-S SYSTEM - Honeywell announced 
Air Force acceptance of a computer system that will be the 
Defense Dept/s largest time-sharing network when it is 
fully implemented this November. The system, which the 
Air Force calls CREATE (Computational Resources for Engi- 
neering And Simulation, Training and Education), is cen- 
tered at the Air Force Logistics Command headquarters at 
Wright-Patterson Air Force Base, Dayton, Ohio, and cur- 
rently links 39 remote terminals to 10 Air Force bases from 
coast to coast. By November, 94 terminals will be hooked 
up with the central site at Wright-Patterson. J. J. Renier, 
vice president of Honeywell's Data Systems Operations, 
said the system's major function is to provide computational 
services for approximately 5,000 engineers and logisticians 
who plan and control the Air Force's vast industrial-type 
supply network. Renier described the current hardware 
configuration as a dual 615 with four remote-batch 
GE115s, two graphic display terminals, and 13 Teletype 
terminals located at Wright-Patterson. The two multipro- 
gramming/multiprocessing central processing units have 
256,000 words of memory, six characters per word, and 
there are approximately 480 million characters of remov- 
able disk storage and a billion characters of on-line ar- 
chival disk storage. 



PROGRAM PATENTS - Although recent court decisions 
have held certain computer programs to be patentable, the 
requirement that inventions be non-obvious will probably 
prevent the majority of programs from being patented. 
"This," says Patent Commissioner William E. Schuyler, Jr., 
often "causes businesses to resort to secrecy," producing a 
situation "certainly not conducive to progress." Commis- 
sioner Schuyler believes a new system to protect inventions 
of lesser importance should be created to supplement the 
present patent system. "Japan, an industrial power to be 
reckoned with now, not to mention the years to come, is 
just one of many foreign industrial powers which already 
have similar systems in operation," he said. 



HELP FOR JOBLESS — Speedy enactment of legislation to 
curb unemployment of jobless scientists and engineers by 
creating up to 200,000 jobs has been called for by Sen. 
Walter F. Mondale (D. Minn.), one of the sponsors of the 
Emergency Employment Act. Sen. Mondale said, "It is 
ironic that we have permitted thousands of scientists and 
engineers to join the ranks of the unemployed while many 
of our public programs are desperately in need of addi- 
tional technological input and manpower. We have ample 
evidence that Defense and aero-space industry skills can 
be adapted to civilian technology." One area hardest hit 
by the layoffs of skilled scientists and engineers, he said, 
was the computer industry. 



NATIONAL SCIENCE DP CENTER - Congressman R. C. 
Pucinski (D. III.) has re-introduced legislation to establish a 
National Science Research Data Processing and Informa- 
tion Retrieval System. The bill (H.R. 1040) was referred to 
the House Education and Labor Committee. It is aimed at 
avoiding unnecessary and costly duplication in scientific re- 
search and assuring quick access to science research data. 
The nationwide system would "include close voluntary co- 
operation with, and utilization of, on a contract basis wher- 
ever practical, all existing science research DP and infor- 
mation retrieval facilities in the U.S." The system would be 
"available to any scientist or researcher, either privately, 
publicly, or self-employed, through an appropriate commu- 
nications network." 

HIGHWAY RESEARCH — At the recent annual meeting of 
the Highway Research Board in Washington over 3,000 
persons heard reports on the application of computers to 
highway problems. C. V. Kroll of the Cornell Aeronautical 
Laboratory (CAL) reported on a modified version of the 
Bureau of Public Roads-CAL computer simulator of automo- 
bile dynamics, which is used to investigate driver behavior 
in emergency "pre-collision" situations. CAL researchers 
E. Donald Sussman, Robert C. Sugarman, and James B. 
Knight, in a study of driver alertness, concluded that the 
rate of steering wheel corrections made by a driver de- 
creases linearly with time over four hours and, on a per- 
subject basis, there is a significant negative correlation be- 
tween position error and steering wheel correction 
frequency. 

MAG TAPE CASSETTES — A digital magnetic tape cas- 
sette program is being conducted by the National Bureau 
of Standards in cooperation with the American National 
Standards Institute's Committee on Computer and Informa- 
tion Processing (X3). The program will include development 
and maintenance of a national amplitude reference tape 
for cassette applications, and the development of a related 
system for evaluating the characteristics of digital cassette 
tapes. Initial efforts will be directed to the 150-mil-wide 
tape employed in "Phillips-type" cassettes. 

IN BRIEF 

National Science Foundation has requested $17,500,000 in fiscal 1972 
to develop a national base of computer science knowledge which will 
"make possible innovative approaches" for the use of computers in edu- 
cation. This was $2,500,000 more than was funded last year. 

Mentally retarded persons are being trained as computer assemblers 
under a U. S. Dept, of Labor contract with the National Association for 
Retarded Children. 

The President's proposed 1972 budget calls for expanding the Dept, of 
Labor's computerized job bank program to provide up-to-date listings of 
job vacancies. By the end of 1972 it is anticipated that employment oper- 
ations in all 50 states will be using the job banks. 
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Kodak 



' Kodak 
introduces 



starter 

set. 



Modestly priced and designed to get you started in com- 
puter output microfilming, the new Kodak KOM-80 micro- 
filmer is easily adaptable to operate at any of three 
speeds. As your computer volume grows, the recording 
capability of the KOM-80 microfilmer can be easily in- 
creased from 60,000 to 90,000— even to 120,000 char- 
acters a second. 

The KOM-80 microfilmer can also be equipped with the 
new Kodak Versaform camera that lets you record infor- 
mation in a variety of microforms— including microfiche. 

See how easy it is to get started with COM. Contact your 
Kodak microfilm systems expert or write for free informa- 
tion on the KOM-80 microfilmer. Eastman Kodak Com- 
pany, Business Systems Markets Division, Department 
DP 541, Rochester, N.Y. 14650. 

Kodak Microfilm Systems 
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CORPORATE AND FINANCIAL NEWS 



Computer Operations Inc. of Costa 
Mesa, Cal. has filed a petition for 
voluntary bankruptcy. COI presi- 
dent Peter Warkenton said the 
company had exhausted all known 
sources of additional financing es- 
sential to the production of its 
large-scale, “Gemini” computer sys- 
tems. The prototype Gemini, a 
wholly-integrated system in the $3 
to $12 million price class, was to 
have been completed late this 
spring. The 232-year old company 
employed a peak of 108 persons 
when it exhausted its operating 
capital early last November, after 
promised long-range financing 
failed to materialize. The entire 
work force was furloughed Novem- 
ber 13, but most of the employees 
continued to work through Janu- 
ary without pay. Warkenton said 
COI executives were continuing 
their efforts to help employees se- 
cure jobs elsewhere. About 35% of 
the work force has relocated in 
other companies. 



The employment picture for en- 
gineers and scientists ended on a 
gloomy note in 1970 with a further 
downturn in December. The De- 
cember figure, 35.3, represents still 
one more record low in the ten-year 
history of the Engineer/Scientist 
Demand Index maintained by 
Deutsch, Shea & Evans, New York 
manpower agency. It was a 2.6 drop 
from November. By comparison, 
the 1969 December figure was 80.3 
and the highest December on rec- 
ord was 1965, when the ESDI 
showed 169.0. 



In a major reorganization, Clary 
Datacomp Systems, Inc., San Ga- 
briel, Cal., announced a new presi- 
dent, a new nation-wide business 
systems distributor, and a new op- 
erating concept under which Data- 
comp will be primarily a manufac- 
turer of computers and related 
equipment. The Clary Corp., pre- 
viously an 88% stockholder in 



Datacomp, has sold 38% of the 
outstanding common stock to the 
new distributor, Business Machines 
and Computers (BMC), Inc. of 
Los Angeles. Under this arrange- 
ment, Clary Corp.’s holdings are 
reduced to the point that Data- 
comp ceases to be a consolidated 
subsidiary. According to John D. 
Sessions, Datacomp’s new presi- 
dent, the agreement appoints BMC 
exclusive U.S. sales, distribution, 
and service agents for Datacomp 
products. 



Transamerica Computer Co. of San 
Francisco and Data Instruments of 
Sepulveda, Cal. announced an 
agreement whereby Transamerica 
Computer will purchase up to $4.5 
million of Data Instruments’ “Data- 
plex” systems for subsequent lease 
to Data Instruments’ customers. As 
part of the transaction, Data In- 
struments issued to Transamerica 
Computer warrants to purchase 
125,000 shares of Data Instruments 
stock at $7,125 per share over a 
five-year period. 



Company 


BOX SCORE OF 

Period 


EARNINGS 

Revenues 


Net Earnings 
(Loss) 


Earnings 
(Loss) 
per Share 


Ampex 


9 mos. 


1/30/71 


221 ,91 3,000 


2,730,000 


.25 




9 mos. 


1 130110 


229,601 ,000 


1 1 ,444,000 


1.06 


Anderson Jacobson 


9 mos. 


12/31/70 


1,609,847 


(116,556) 


(.06) 




9 mos. 


13/31/69 


3,042,002 


388,309 


.21 


Boothe Computer 


1 2 mos. 


12/31/70 


46,045,000 


2,812,000 


1.50 




12 mos. 


12/31/69 


42,294,000 


2,536,000 


1.37 


Bradford Comp. & Sys. 


12 mos. 


12/31/70 


8,500,277 


1,206,659 


.40 




1 2 mos. 


12/31/69 


4,570,795 


537,036 


.19 


Burroughs 


12 mos. 


12/31/70 


893,434,035 


66,542,161 


3.83 




1 2 mos. 


12/31/69 


759,335,910 


55,198,755 


3.32 


Computer Instruments 


1 2 mos. 


1 2/31 no 


4,774,808 


(773,214) 


(-) 




12 mos. 


1 2/31 /69 


6,833,240 


(292,426) 


(-) 


Computer Sciences 


9 mos. 


12/25/70 


83,005,000 


3,649,000 


.29 




9 mos. 


1 2/26/69 


74,699,000 


8,521,000 


.67 


Data General 


3 mos. 


12/19/70 


2,259,000 


220,000 


.11 




3 mos. 


12/20/69 


1,122,000 


88,000 


.05 


Diebold Comp. Leasing 


1 2 mos. 


12/31/70 


33,465,000 


1 ,902,000 


.48 




12 mos. 


12/31/69 


30,947,000 


1,441,000 


.35 


Electronic Assoc. 


1 2 mos. 


1/1/71 


30,960,000 


(8,995,000) 


(3.51) 




12 mos. 


1/1/70 


41 ,224,000 


(2,222,000) 


(.86) 


Foxboro 


1 2 mos. 


12/31/70 


1 44,989,662 


5,486,870 


1.31 




12 mos. 


1 2/31 /69 


119,625,422 


4,424,103 


1.05 


Greyhound Computer 


1 2 mos. 


12/31/70 


49,175,000 


3,281 ,000 


.76 




1 2 mos. 


1 2/31 /69 


49,665,000 


4,566,000 


1.05 


Inf. Storage Sys. 


12 mos. 


12/31/70 


24,247,000 


3,088,000 


1.36 




1 2 mos. 


1 2/31 /69 


647,622 


(2,934,000) 


(-) 


Interdata 


1 2 mos. 


12/31/70 


6,458,400 


43,353 


.02 




1 2 mos. 


1 2/31 /69 


5,603,000 


257,695 


.16 


Logicon 


9 mos. 


12/31/70 


7,117,436 


317,007 


.37 




9 mos. 


12/31/69 


5,028,209 


241,392 


.30 


Nat. Cash Register 


1 2 mos. 


1 2/31 no 


1 ,420,576,000 


30,246,000 


1.37 




12 mos. 


12/31/69 


1,264,942,000 


46,167,000 


2.11 


Optical Scanning 


6 mos. 


12/31/70 


3,445,137 


(337,994) 


(.62) 


6 mos. 


1 2/31 /69 


5,143,516 


187,668 


.34 


Sierra Research 


1 2 mos. 


12/31/70 


8,542,886 


186,922 


.23 




1 2 mos. 


1 2/31 /69 


7,348,656 


242,387 


.33 


Systems Assoc. 


6 mos. 


12/31/70 


1,753,737 


85,246 


.06 




6 mos. 


1 2/31 /69 


1 ,061 ,428 


3,334 


— 


Systems Engr. Labs 


6 mos. 


1 2/25/70 


8,044,120 


38,724 


.02 




6 mos. 


1 2/25/69 


9,159,220 


615,724 


.27 


Western Union 


1 2 mos. 


12/31/70 


399,500,000 


23,350,000 


2.28 




1 2 mos. 


12/31/69 


393,700,000 


22,774,000 


2.37 
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The Digital Systems Div. of Texas 
Instruments, Inc. has reduced the 
price of TI’s Models 960 and 980 
industrial control minicomputers 
by more than 40 percent — from 
$14,500 to $8,450 for the 960; and 
from $16,700 to $9,580 for the 980. 



RECENT ENTRIES IN THE COM- 
PUTER field: Automation Ser- 

vices Corp., with offices in 
Braintree, Mass., will offer con- 
tract engineering, programming, 
and consulting services in addi- 
tion to a computer service bu- 
reau operation ... A neurosur- 
geon in Baton Rouge, La., 
capitalizing on his own ex- 
perience with a small computer, 
has established a company to de- 
velop and market small com- 
puter systems for group medical 
practices, legal firms, and small 
businesses. Systems now offered 
by his firm, Edelman Systems, 
Inc., are built around Digital 
Equipment’s PDP-8/I minicom- 
puters . . . The Chase Manhat- 
tan Bank has formed a new op- 
erating service subsidiary, Chase 
Econometric Associates, Inc., 
which will specialize in com- 
puterized econometric analyses 
and forecasts . . . International 
Mathematical and Statistical Li- 
braries, Inc. has been formed in 
Houston, Texas, to provide ser- 
vices on a monthly lease basis, 
that utilize an extensive com- 
puter library of mathematical 
and statistical procedures . . . 
Major Data Corp., Costa Mesa, 
Cal., has succeeded the S. S. & S. 
Company and plans to extend 
S. S. & S.’s present engineering 
consulting operations into the 
engineering, design, and manu- 
facture of computer peripheral 
products. 



MERGERS AND ACQUISITIONS: 

Computer Communications, 
Inc. of Culver City, Cal., and 
Micromation Technology Corp. 
of Chicago, 111., have approved 
in principle the acquisition of 



MTC oy CCI . . . Computer 
Sciences Corp. has completed 
the acquisition of Common- 
wealth Services Inc. of New 
York by the issuance of 450,000 
additional shares of its common 
stock . . . FAIM Information 
Services Inc., a full service infor- 
mation management and corpo- 
rate communications company, 
has acquired United Systems, 
Inc., a management and data 
processing consulting firm, and 



the Vernon Pope Co., a New 
York-based pr firm . . . Opti- 
mum Systems Inc. of Palo Alto, 
Cal., a computer services com- 
pany, has purchased 61.7 per- 
cent of the outstanding common 
stock of E.B.S. Data Processing, 
Inc. E.B.S., a former Computer 
Applications, Inc. subsidiary, is 
headquartered in Burlingame, 
Cal., and offers computer ser- 
vices through four wholly- 
owned subsidiaries. 



For fifteen cents * Datacom will show you how to save more on your 
industry compatible mm m a mu h ■■ 

MAGHETIE 
TAPE PERIPHERALS 

that are plug compatible with your computer and 
include software, cables and connectors. IBM 
compatibility is standard. 




There is no need to buy a limited tape peripheral which has a simple minded 
controller when you can get ours with a smart controller for less money. 

Our SMART TAPE PERIPHERAL can think SMALL 

The basic controller can control one or two tape 
drives, either 7 or 9 track. 

Our SMART TAPE PERIPHERAL can think LARGE 

Field expandable to do the following: 
Control as many as eight tape drives 
Permit mixing of 7 and 9 track drives 
Permit mixing of variousdrive speeds 
and densities 





Our SMART TAPE PERIPHERAL 
does think FAST 

DMA transfers are standard 



Our SMART TAPE PERIPHERAL thinks for VERY 
LITTLE PAY Best price-performance ratio we know 



*Spend 10$ to call or write and 5$ for coffee for our rep while he tells you 
the story of the Smart Tape Peripheral. 



DATAMINI, INC. 40 Lincoln Drive 

P.O. Box 278, Fort Walton Beach, Florida 32548 
Telephone (904) 242-31 13 • TWX (510) 730-7693 
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CIRCLE NO. 18 ON INQUIRY CARD 
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r-fl COMPUTER STOCK TRENDS 



MONTH ENDED MARCH 12, 1971 



EXCH 


COMPANY 


PRICE 


VOLUME (IN 


100'S) 


EARNINGS 






1970/71 


1 


CLOSE 


MONTH 


MONTH 


THIS 




AVG. 

\/n i 


PER SHARE 


PRICE- 






RANGE 


YEAR 


MAR. 12 


NET 


% 


MONTH 


LAST 


VUL- 

1 IIV/I c 


LATEST 12 


EARNINGS 






(1) 


AGO 


1971 


CHG. 


CHG. 


(3) 


MONTH 


UIVI t 
(2) 


MONTHS 


RATIO 


N 


BECKMAN 


19- 52 


43 


38 


5/8 


+2 5/8 


+ 7.2 


1658 


3199 


1777 


1 . 39 


28 


N 


BURROUGHS 


80-173 


133 5/8 


115 


1/8 ■ 


-10 3/8 


-8.2 


12 8 98 


11237 


9523 


3.83 


30 


N 


CONTROL DATA 


30-123 


64 7/8 


63 


3/4 


+2 1/2 


+4.0 


8113 


11750 


8336 


-0.39 




0 


DATA GENERAL 


16- 36 


N/A 


32 




+4 5/8 


+ 16.8 


(3) 


- 


_ 


0.37 


86 


0 


DATACRAFT 


3- 20 


N/A 


6 


3/8 


+ 3/8 


+6.2 


(3) 


- 


_ 






N 


DIGITAL EQUIPMENT 


50-124 


105 1/2 


63 


5/8 


-9 


-12.3 


6619 


7444 


5809 


1 . 39 


46 


N 


ELECTRONIC ASSOC 


4- 12 


8 3/8 


7 


1/2 


+ 1/4 


+ 3.4 


1052 


24 78 


1011 


-1.94 




0 


GENERAL AUTOMATION 


9- 42 


34 1/4 


22 


1/2 


+6 1/2 


+40.6 


(3) 


_ 


_ 


-0.44 


_ 


N 


GENERAL ELECTRIC 


60-110 


71 3/8 


108 


5/8 


+ 2 


+ 1.8 


8095 


14717 


8451 


3.63 


30 


N 


HEWLETT-PACKARD 


19- 46 


45 5/8 


41 


3/4 


+4 3/8 


+ 11.7 


2793 


3624 


3817 


0.87 


48 


N 


HONEYWELL 


66-152 


124 


105 


5/8 


+5 5/8 


+5.6 


4608 


6703 


5024 


3.58 


30 


0 


INTERDATA 


3- 22 


N/A 


8 


5/8 


+ 5/8 


+ 7.8 


(3) 


- 


- 


0.02 


431 


N 


IBM 


223-387 


328 3/4 


354 


+14 1/2 


+4.2 


5380 


8628 


8750 


8 .92 


40 


S N 


LITTON INDUSTRIES 


15- 38 


26 


28 




-1 5/8 


-5.4 


11463 


24 6 67 


1244 1 


1.45 


19 


N 


NCR 


30- 63 


66 3/8 


43 


5/8 


+ 3 1/8 


+ 7.7 


14485 


1 7742 


9171 


1 .37 


32 


N 


RCA 


18- 35 


30 5/8 


34 


1/2 


+ 5/8 


+ 1.8 


10200 


1 9303 


9305 


1 . 26 


27 


N 


RAYTHEON 


16- 39 


26 7 /8 


38 


3/4 


+2 


+ 5.4 


6563 


8985 


3754 


2.32 


17 


0 


REDCOR 


4- 34 


30 1/2 


8 


3/4 


+ 7/8 


+ 11.1 


(3) 


- 


_ 


-2.81 


_ 


0 


SCIENTIFIC CONTROL 


1- 9 


N/A 


1 


5/8 


+ 1/8 


+8.3 


(3) 


- 


_ 


_ 


_ 


N 


SPERRY RAND 


19- 40 


38 1/8 


33 


7/8 


+ 7/8 


+2.6 


11324 


34528 


12757 


2.22 


15 


A 


SYSTEMS ENGRG LABS 


11- 49 


37 


16 




+ 1/4 


+ 1.5 


3368 


6960 


5282 


0.57 


28 


N 


SYSTRON DONNER 


8- 29 


19 7/8 


14 


1/8 


+ 5/8 


+4.6 


1761 


2338 


892 


0.59 


24 


N 


VAR I AN ASSOCIATES 


10- 29 


2 6 1/4 


16 


7/8 


- 1/8 


-0. 7 


4835 


9342 


4355 


0.51 


33 


0 


VI AT RON 


1- 51 


27 1/4 


1 


5/8 


- 7/8 


-35.0 


(3) 


_ 


_ 


_ 




N 


WANG LABS 


19- 52 


40 5/8 


37 


1/4 


+2 1/4 


+6.4 


1237 


1620 


1749 


0.85 


44 


A 


WYLE LABS 


3- 10 


7 


6 


3/8 


+ 1 3/8 


+2 7.5 


1534 


1635 


918 


-0 . 04 


_ 


N 


XEROX 


66-116 


91 1/4 


101 




+4 5/8 


+4.7 


8440 


17448 


1 4 765 


2.40 


42 


0 


ADVANCED MEMORY SYS 


10- 38 


N/A 


30 




-2 1/2 


-7.6 


(3) 










N 


AMP 


41- 67 


51 7/8 


62 


1/8 


-4 1/2 


-6 . 7 


2 372 


2620 


2314 


2.00 


31 


N 


AMPEX 


13- 49 


35 


20 


5/8 


- 3/8 


-1 . 7 


8968 


9805 


5981 


0.53 


39 


0 


APPLIED MAGNETICS 


9- 26 


18 1/4 


15 


1/4 


0 


0.0 


(3) 


- 


- 


0.50 


31 


0 


ASTRODATA 


1- 35 


N/A 


1 


1/4 


0 


0.0 


(3) 


- 


- 


- 


- 


0 


ASTROSYSTEMS 


2- 9 


6 1/2 


4 


1/8 


- 1/4 


-5.7 


(3) 


- 


- 


- 


- 


N 


BUNKER RAMO 


6- 15 


12 3/4 


14 


3/8 


+2 


+ 16.1 


9680 


9550 


4616 


0.39 


37 


A 


CALCOMP 


11- 36 


27 3/4 


27 


5/8 


+ 3/4 


+2 . 7 


4 101 


5574 


4927 


0.49 


56 


0 


CHALCO INDUSTRIES 


1- 5 


N/A 


2 


1/2 


0 


0.0 


(3) 


- 


- 


- 


- 


0 


CODEX 


3- 38 


N/A 


7 


1/8 


0 


0.0 


(3) 


- 


- 


- 


- 


0 


COGAR 


37- 94 


74 


55 




-5 


-8.3 


(3) 


_ 


_ 


_ 


_ 


0 


COGNITRONICS 


3- 14 


10 1/4 


8 


1/8 


- 1/8 


-1.5 


(3) 


- 


- 


-0.30 


_ 


N 


COLLINS RADIO 


10- 37 


25 1/4 


18 


1/4 


- 3/8 


-2.0 


239 1 


3779 


2096 


-0.90 


_ 


0 


COMCET 


4- 50 


37 


7 


3/8 


+ 7/8 


+ 13.4 


(3) 


- 


- 


_ 


_ 


0 


COMPUTER COMM 


5- 36 


30 


13 


1/2 


+ 3 1/4 


+ 31 . 7 


(3) 


- 


- 


-1.02 


_ 


0 


COMPUTER CONSOLES 


6- 22 


18 1/4 


9 




- 5/8 


-6.4 


(3) 


- 


- 


_ 


_ 


A 


COMPUTEST 


12- 28 


23 7/8 


17 


7/8 


- 7/8 


-4.6 


807 


1400 


600 


0 .98 


18 


N 


CONRAC 


11- 32 


23 1/2 


24 


3/8 


+ 1/8 


+0.5 


393 


1297 


496 


1 . 12 


22 


0 


DATA 100 


5- 17 


12 1/2 


10 


5/8 


-1 3/4 


-14 . 1 


(3) 


- 


_ 


_ 


_ 


A 


DATA PRODUCTS 


5- 26 


17 7/8 


8 


1/2 


+ 1/8 


+ 1.4 


(3) 


- 


- 


-1.30 


- 


0 


DATARAM 


1- 16 


N/A 


1 


5/8 


+ 1/8 


+8.3 


(3) 


_ 


_ 


_ 


_ 


0 


DATA RECOGNITION 


1- 10 


N/A 


5 


1/2 


0 


0.0 


(3) 


- 


- 


_ 


_ 


1 0 


DATASCAN 


4- 27 


21 1/2 


5 


3/8 


- 3/8 


-6 . 5 


(3) 


- 


- 


- 


- 


0 


DIGITRONICS 


3- 14 


8 1/4 


6 




-1 


-14.2 


(3) 


- 


- 


-0.71 


- 


A 


ELEC ENG OF CAL 


4- 15 


10 


7 




- 7/8 


-11.1 


278 


671 


218 


-0.58 


_ 


1 N 


ELEC MEMORIES + MAG 


7- 40 


24 3/4 


11 


3/4 


+ 5/8 


+5.6 


6628 


11145 


6713 


-2.68 


- 


N 


EXCELLO 


17- 28 


25 


22 


1/4 


-1 5/8 


-6.8 


1200 


2702 


1162 


1 .82 


12 


0 


FABRI-TEK 


2- 8 


6 1/2 


2 


3/4 


- 1/4 


-8.3 


(3) 


- 


- 


-0.09 


_ 


0 


FARRINGTON MFC 


1- 17 


1 1 


1 


1/2 


- 1/8 


-7.6 


(3) 


- 


- 


-2.16 


_ 


A 


GERBER SCIENTIFIC 


9- 39 


19 1/4 


11 


7/8 


-2 5/8 


-18.1 


992 


433 


428 


-0.17 


- 


0 GRAPHIC SCIENCES 


8- 42 


23 1/2 


20 


1/2 


-1 3/8 


-6.2 


(3) 


_ 


_ 


-0.82 


_ 


A HI -G 


5- 17 


15 1/4 


6 


5/8 


+ 1/2 


+ 8. 1 


(3) 


- 


- 


-0.45 


- 


0 


INFORMATION DISPLAYS 


4- 20 


15 1/2 


5 


3/8 


-1 1 / 8 


-17.3 


(3) 


- 


- 


- 


- 


A 


IT EL 


6- 26 


15 3/8 


19 


3/4 


+ 5/8 


+3.2 


(3) 


- 


- 


1 . 00 


20 


0 LOGIC 


4- 14 


10 1/2 


6 


3/8 


- 1/4 


-3. 7 


(3) 


- 


- 


- 


- 


A MILGO 


15- 41 


32 3/8 


19 


1/4 


-2 1/4 


-10.4 


350 1 


6 6 54 


10025 


0. 84 


23 


N MOHAWK DATA SCIENCES 


19- 87 


61 3/8 


34 


3/8 


+4 3/8 


+ 14.5 


5600 


5845 


5999 


1.25 


28 


0 NORTH ATLANTIC IND 


2- 8 


6 1/2 


4 


1/4 


- 1/4 


-5.5 


(3) 


- 


- 


_ 


- 


0 OPTICAL SCANNING 


11- 52 


33 


15 


3/4 


- 3/8 


-2.3 


(3) 


- 


- 


-0.53 


- 


A 


POTTER INSTRUMENTS 


15- 43 


40 


22 


1/2 


+ 1 7/8 


+9 . 0 


2316 


3569 


3022 


0.94 


24 


0 ! 


RECOGNITION EQUIP 


12- 84 


53 1/2 


24 




+ 1 1/2 


+6.6 


(3) 


_ 


_ 


-1 .03 


_ 


N : 


SANDERS ASSOCIATES 


7- 30 


18 


19 


1/4 


+ 1 7/8 


+ 10.7 


3708 


4718 


1909 


0.19 


101 


N : 


SANGAMO 


9- 29 


24 3/8 


1 8 


7/8 


+ 1 1/4 


+ 7.0 


1866 


2 573 


1308 


0 . 64 


29 


o : 


SCAN-DATA 


5- 53 


26 


7 


5/8 


-1 1/4 


-14.0 


(3) 


- 


- 


- 


- 


A : 


SEALE CTRO 


4- 13 


8 3/8 


5 


1/4 


- 1/2 


-8.6 


202 


325 


230 


0.07 


75 


o : 


SYKES DATATRONICS 


2- 9 


8 1/2 


5 


3/8 


+ 1 7/8 


+5 3.5 


(3) 


- 


- 


- 


- 


0 TALLY 


10- 23 


20 1/2 


14 


7/8 


+ 7/8 


+6 . 2 


(3) 


- 


- 


0.11 


135 


N T EL EX 


10- 26 


23 


19 


1/8 


+2 3/8 


+ 14.1 


19779 


36767 


304 19 


0.78 


25 


N TEXAS INSTRUMENTS 


62-135 


113 1/4 


100 


+11 3/8 


+ 12.8 


2905 


4 142 


3774 


2.71 


37 


0 VARIFAB 


1- 5 


4 


1 


5/8 


- 3/8 


-18.7 


(3) 


- 


- 


- 


- 



COMPUTERS 



FOOTNOTES: (1) TO NEAREST DOLLAR 

(2) AVERAGE MONTHLY TRADING VOLUME SINCE JANUARY I, 1970 

(3) VOLUME IS NOT REPORTED FOR OVER-THE-COUNTER ISSUES AND NEW LISTINGS 

EXCH: N=NEW YORK EXCHANGE; A—AMERIC AN EXCHANGE; O-OVER-TH E-COUNTER; L=NATIONAL EXCHANGE; 









All statistics compiled, computed and formatted by TRADE’QUOTES Inc.. Cambridge. Mass. 02139 




EXCH 


COMPANY 


PRICE 


VOLUME (IN 


100'S) 


EARNINGS 






1970/71 

RANGE 

(1) 


1 

YEAR 

AGO 


CLOSE 
MAR. 12 
1971 


MONTH 

NET 

CHG. 


MONTH 

% 

CHG. 


THIS 

MONTH 

(3) 


LAST 

MONTH 


AVG. 

VOL- 

UME 

(2) 


PER SHARE 
LATEST 12 
MONTHS 


PRICE- 

EARNINGS 

RATIO 



A 


APPLIED DATA RESCI1 


4- 2 A 


9 1/8 


11 


5/8 


+ 


7/8 


+ 8. 1 


2386 


1 A 9 5 


9 A 0 


-0.22 


_ 


0 


APPLIED LOGIC 


1- 18 


N/A 


1 


5/8 


+ 


1/8 


+3.3 


(3) 


_ 


- 


_ 


_ 


0 


ARIES 


1- 8 


3 3/A 


1 


7/8 


- 


1/8 


-6.2 


(3) 


- 


- 


_ 


_ 


N 


AUTOMATIC DATA PROC 


22- 56 


AO 1/8 


55 


3/A 


+ 7 


1/2 


+ 15.5 


1165 


1955 


3119 


0.75 


7 A 


A 


BOLT, RERAN EK , NEWMA 


5- 11 


10 1/A 


7 


5/8 


+ 


1/A 


+ 3.3 


(3) 


- 


_ 


0. 2A 


32 


0 


BOOTHE COMPUTER 


8- 26 


22 1/2 


18 




- 


1/A 


-1.3 


(3) 


_ 


_ 


1 . 50 


12 


0 


BRANDON APPLIED SYS 


1- 10 


N/A 




3/8 


- 


5/8 


-62.5 


(3) 


_ 


_ 


_ 


_ 


0 


COMP ENVIRONMENTS 


1- 15 


N/A 


1 


1/A 


0 




0.0 


(3) 


_ 


_ 


_ 


_ 


0 


COMPUTER EXCHANGE 


3- 9 


6 1/A 


6 


1/A 


-1 


1/4 


-16.6 


(3) 


- 


_ 


_ 


_ 


A 


COMPUTER INVESTORS 


A- 13 


8 5/8 


12 


3/8 


+2 


3/A 


+2 8.5 


779 


593 


338 


0.61 


20 





0 


COMPUTER METHODS 


1 - 4 


N/A 


1 




+ 


1/2 


+100.0 


(3) 


_ 


_ 


_ 


_ 




0 


COMPUTER PROPERTY 


4- 15 


N/A 


7 




_ 


1/2 


-6.6 


(3) 


_ 


_ 


_ 


_ 




N 


COMPUTER SCIENCES 


6- 34 


22 7/8 


12 


5/8 


+ 1 


1/8 


+9.7 


9724 


8968 


9687 


0.03 


421 




0 


COMPUTER TECHNOLOGY 


2- 1 3 


N/A 


7 


1/4 


+ 


5/8 


+9.4 


(3) 


_ 


_ 


_ 


_ 




0 


CTC COMPUTER 


1- 19 


14 1/2 


4 


1/4 


+1 


1/2 


+54.5 


(3) 


- 


_ 


_ 


_ 




0 


COMPUTER USAGE 


2- 13 


6 3/4 


10 


1/4 


+ 3 


3/4 


+5 7.6 


(3) 


- 


_ 


-2.05 


_ 




A 


COMPUTING + SOFTWARE 


18- 76 


54 5/8 


37 


5/8 


+3 


1/2 


+ 10.2 


2895 


2629 


2001 


1.25 


30 




0 


C0M-SHARE 


3- 15 


N/A 


5 




0 


0.0 


(3) 


- 


- 


- 


_ 




0 


CYBERMATICS 


5- 14 


13 1/2 


10 


5/8 


+ 1 


5/8 


+ 18.0 


(3) 


_ 


_ 


_ 


_ 




0 


DATA AUTOMATION 


1- 24 


N/A 


1 


7/8 


+ 


1/2 


+ 36.3 


(3) 


- 


- 


- 


- 




0 


DATA DYNAMICS 


1- 4 


N/A 


3 


1/2 


+ 1 


3/8 


+6 4.7 


(3) 


_ 


_ 








N 


DATA PROC FIN + GEN 


7- 32 


21 1/2 


16 


1/8 


+ 1 


7/8 


+ 13.1 


5718 


8727 


4022 


0.26 


62 




0 


DATA SYSTEM ANALYSTS 


2- 12 


N/A 


2 




- 


1/4 


-11.1 


(3) 


_ 


_ 








0 


DATRONIC RENTAL 


2- 8 


5 1/2 


2 


3/4 


-1 


1/4 


-31.2 


(3) 


_ 


_ 


_ 


_ 




A 


DEARBORN-STORM 


10- 34 


21 1/2 


33 


1/2 


+4 


5/8 


+ 16.0 


1 114 


2214 


743 


2.11 


1 6 




0 


DECISION SYSTEMS 


1- 5 


N/A 




1/2 


- 


1/8 


-20.0 


(3) 


_ 








SOFTWARE 


0 


DIGITAL APPLICATIONS 


1- 7 


4 5/8 


1 


3/8 


- 


1/4 


-15.3 


(3) 


_ 


_ 


_ 


_ 


o. 


0 


DIGITEK 


1- 5 


N/A 


2 




- 


1/8 


-5.8 


(3) 


_ 


_ 


_ 


_ 


at 


A 


DP A , INC 


3- 10 


6 7/8 


6 


7/8 


+ 1 


1/8 


+ 19.5 


1512 


1347 


781 


0.59 


12 


SERVICES 


0 


EFFICIENT LEASING 


1- 5 


5 


1 




- 


5/8 


-38.4 


(3) 


- 


- 


- 






A 


ELEC COMP PROG INST 


3- 12 


10 3/4 


5 


1/2 


+ 


3/8 


+7.3 


369 


863 


385 


0.01 


550 




N 


ELEC DATA SYSTEMS 


31-161 


157 


80 


3/8 


+3 


7/8 


+5.0 


(3) 


- 


- 


0.75 


107 




A 


GREYHOUND COMPUTER 


5- 14 


12 5/8 


10 


3/4 


+ 1 


3/4 


+ 19.4 


896 


927 


429 


0.76 


14 




0 


INFORMAT ICS 


4- 21 


15 3/4 


9 


3/8 


- 


5/8 


-6 . 2 


(3) 


_ 


_ 


0.13 


72 




0 


INTL COMPUTER 


1- 30 


5 


5 


1/4 


+ 


1/4 


+5.0 


(3) 


_ 


_ 


_ 


_ 




L 


INTL COilPUTER SCI 


1- 4 


N/A 


1 


3/4 


+ 


1/4 


+16.6 


(3) 


- 


- 


_ 


_ 




N 


LEASCO 


7- 31 


19 3/4 


20 


1/2 


+ 1 


1/8 


+5.8 


797 3 


1 7298 


8970 


0.03 


683 




0 


LEVIN-TOWNSEND 


3- 19 


8 5/8 


6 


1/8 


+ 


1/4 


+ 4.2 


(3) 


_ 


_ 


-0.74 


_ 




0 


LMC DATA 


1- 4 


N/A 




7/8 


- 


1/8 


-12.5 


(3) 


- 


_ 


_ 


_ 




0 


MGMT ASSISTANCE 


1- 4 


N/A 


1 


3/4 


+ 


5/8 


+5 5.5 


(3) 


- 


- 


- 


- 




A 


MANAGEMENT DATA 


7- 26 


23 


9 


5/8 


_ 


3/4 


-7.2 


438 


318 


252 


0.56 


17 




0 


NATIONAL COMP ANAL 


1- 9 


7 1/2 


1 


1/2 


- 


1/8 


-7.6 


(3) 


_ 


_ 


_ 






N 


PLANNING RESEARCH 


14- 53 


38 1/4 


20 


3/4 


-2 


3/8 


-10.2 


4207 


8238 


3337 


0.68 


31 




0 


PROGRAMMING METHODS 


9- 29 


21 


21 




-4 




-16.0 


(3) 


_ 


_ 


_ 






L 


PROGRAMMING SCIENCES 


1- 17 


N/A 




1/4 


-1 


3/4 


-87.5 


(3) 


_ 


_ 


_ 


_ 




0 


PROGRAMMING SYSTEMS 


2- 6 


4 1/4 


2 


1/2 


-1 




-28.5 


(3) 


_ 


_ 


0.14 


18 




O 


SCIENTIFIC COMPUTER 


1- 4 


3 3/8 


2 


1/8 


_ 


3/8 


-15.0 


(3) 


_ 


_ 


0.09 


24 




0 


SCIENTIFIC RESOURCES 


1- 15 


8 1/8 


1 


5/8 


+ 


1/2 


+44.4 


(3) 


_ 


_ 


_ 






0 


SYSTEMS CAPITOL 


1- 8 


5 3/4 


4 


1/8 


- 1 


3/8 


-25.0 


(3) 


_ 


_ 


_ 


_ 




0 


TIME SHARE 


1- 9 


N/A 


1 


1/2 


0 




0.0 


(3) 


- 


- 


- 


- 




0 


TRACOR COMPUTING 


2- 8 


5 7/8 


3 


7/8 


+ 


3/8 


+ 10.7 


(3) 


_ 


_ 


-0.89 


_ 




A 


URS SYSTEMS 


5- 21 


20 3/4 


10 


1/2 


- 


5/8 


-5.6 


(3) 


- 


- 


-0.07 


_ 




0 


UNITED DATA CENTERS 


1- 5 


4 3/4 


4 




+ 


1/2 


+ 14.2 


(3) 


_ 


_ 


_ 


_ 




N 


UNIVERSITY COMPUTING 


14- 99 


49 5/8 


25 




- 1 


1/8 


-4.3 


8612 


11536 


12831 


0.97 


26 




0 


US TIME SHARING 


1- 14 


N/A 


1 


3/4 


- 


1/4 


-12.5 


(3) 


- 


- 


- 


- 





N 


ADAMS MILLIS 


8- 19 


12 


5/8 


18 


1/2 


- 


1/2 


-2.6 


1398 


2083 


656 


i. 17 


16 




0 


BALTIMORE BUS FORMS 


6- 21 


N/A 


8 


3/4 


-1 


1/4 


-12.5 


(3) 


_ 


_ 








A 


BARRY WRIGHT 


6- 25 


14 


1/8 


11 


5/8 


- 


1/4 


-2. 1 


750 


1839 


680 


0.44 


26 




A 


CAPITOL INDUSTRIES 


12- 54 


48 


1/2 


19 


7/8 


+ 1 


1/8 


+6 .0 


2074 


1781 


1577 


0.92 


22 




A 


DATA DOCUMENTS 


15- 36 


30 


1/2 


28 


3/8 


+2 


1/8 


+ 8.0 


176 


288 


134 


1.51 


19 




0 


DATA PACKAGING 


5- 29 


22 


1/2 


8 


3/8 


-1 


1/8 


-11.8 


(3) 


_ 


_ 


0.22 


38 




N 


DENNISON MFG 


11- 28 


20 


1/4 


26 


3/4 


-1 




-3.6 


2083 


3817 


1574 


1 .82 


15 




N 


DUPONT 


93-145 


96 


3/4 


139 


1/2 


-1 


1/4 


-0.8 


3168 


3924 


3781 


6 . 76 


21 


SUPPLIES 


N 


ENNIS BUSINESS FORMS 


9- 19 


17 




1 1 


7/8 


- 


7/8 


-6.8 


875 


925 


437 


0.85 


14 


& 


0 


GENERAL BINDING 


14- 31 


26 


1/2 


29 


3/4 


- 


1/4 


-0.8 


(3) 


- 


- 


0.86 


35 


ACCESSORIES 


0 


GRAPHIC CONTROLS 


5- 17 


14 


3/4 


7 


7/8 


- 


5/8 


-7.3 


(3) 


_ 


_ 


0.27 


29 


0 


LEWIS BUSINESS FORMS 


10- 20 


17 




11 


1/2 


-1 


1/2 


-11.5 


(3) 


- 


- 


0.79 


15 




N 


MEMOREX 


46-167 


123 


1/2 


68 




+8 


3/4 


+ 14.7 


5828 


8251 


11906 


1.53 


44 




N 


3M 


72-115 


106 




108 


3/4 


+5 


1/4 


+5.0 


3909 


6 198 


5293 


3.35 


32 




0 


MOORE CORP LTD 


25- 39 


N/A 


38 


3/4 


+ 


1/8 


+0. 3 


(3) 


_ 


_ 


_ 






0 


REYNOLDS + REYNOLDS 


25- 49 


47 


1/2 


47 


1/4 


+4 


3/4 


+ 11.1 


(3) 


- 


_ 


1.52 


31 




A 


SAFEGUARD INDUSTRIES 


7- 16 


14 


1/2 


14 


1/2 


+ 


1/2 


+3.5 


1260 


1995 


697 


0.78 


19 




0 


STANDARD REGISTER 


17- 31 


28 


1/2 


22 


5/8 


+ 1 


5/8 


+7.7 


(3) 


_ 


- 


1.82 


12 




N 


UARCO 


22- 39 


36 


3/4 


27 


1/4 


- 


7/8 


-3.1 


1079 


346 


256 


1.92 


14 




N 


WALLACE BUS FORMS 


9- 22 


20 




21 


1/8 


+ 


5/8 


+ 3.0 


(3) 


- 


- 


1.18 


18 



COMPUTER STOCKS 

AVFRAGF^ 


12-36 


32.20 


22.12 


+0.55 


+ 2.54 




0.72 


30.7 


DOW JONES INDUSTRIALS 


631-899 


784.12 


898.34 


+9.51 


+ 1.1 




3.12 


17.6 









CORPORATE PROFILE 



Featured this Month: 

CONSOLIDATED COMPUTER LIMITED (Over-the-Counter, Toronto) 
Toronto, Ontario, Canada 



officers: Mers Kutt, president and director, Con- 
solidated Computer Ltd.; William G. Hutchison, 
senior vice president, Consolidated Computer 
Ltd.; Geoffrey H. Bennett, vice president of fi- 
nance; Jeffrey M. Donahue, executive vice presi- 
dent, Consolidated Computer International, Inc. 

background: Consolidated Computer Ltd., 

formed in Toronto in 1968, manufactures a shared- 
processor data-preparation system called Key- 
Edit. The company also offers a time-sharing sys- 
tem for purchase and has time-sharing services 
available through its own centers in Canada. The 
company's wholly-owned subsidiary, Consolidated 
Computer International, was formed in 1969 to 
provide marketing and support services in the 
United States. 

facilities: Corporate headquarters are in Toronto, 
where international administration, marketing, en- 
gineering, and some production facilities are 
housed in 15,000 sq. ft. A new 40,500 sq. ft. corpo- 
rate headquarters facility located in Don Mills, 
Ontario, is scheduled for occupancy in June. Main 
production operations are located in 42,000 sq. ft. 
in three plants in Ottawa. Canadian sales offices 
are located in eight cities in six provinces. Eu- 
ropean offices are in London and Frankfurt. Con- 
solidated Computer International is operated from 
Waltham, Mass., where marketing, marketing sup- 
port, field engineering, and administrative services 
for the U.S. are headquartered. Sales offices are 
located in Boston, Chicago, Cleveland, Detroit, 
Los Angeles, New York, Philadelphia, San Fran- 
cisco, and Washington, D.C. 

products/services : Consolidated Computer's 

Key-Edit system is a shared-processor system de- 
signed to provide time-sharing of multiple key-sta- 
tion operations for simultaneous editing and data 
preparation. Hardware consists of a high-speed 
computer, mass storage devices, a control console, 
and up to 32 keystation terminals. Options include 
line printers, card readers, paper tape equipment, 
and communications devices. 

Consolidated Computer’s time-sharing system, 
designated the 2100, accepts up to 16 terminals 
simultaneously for conversational time-sharing. 
Employing the Basic language, the 2100 system is 
primarily for use as an in-house system by large 
companies. 



current position: Since installing its first Key- 
Edit system in Canada in late 1969, the company 
has become a significant force in the shared-pro- 
cessor data-preparation marketplace. By January 
1971, the company had installed nearly 100 Key- 
Edit systems with over 1,000 keyboards attached, 
as well as a substantial number of time-sharing 
systems. Revenues for the year ended December 
1969, the first year of Key-Edit shipments, were 
$650,000. 

outlook: According to Consolidated's marketing 
analysts, about 300 of all makes of shared-proces- 
sor data-preparation systems were installed world- 
wide at the end of 1970. By the end of 1971 cu- 
mulative industry installations are expected to 
increase 133 percent to 1000, valued at $100 mil- 
lion. Annual industry shipments of $200 million 
are anticipated by 1973 when more than 4,000 sys- 
tems will have been installed. The company be- 
lieves there are currently about 500,000 keypunch 
machines and 30,000 key-to-tape devices installed 
worldwide. It is possible that 15 to 20 percent of 
these may be converted to shared-processor sys- 
tems over the next four years. 

financial summary: Consolidated Computer, the 
first company in Canada to manufacture computer 
equipment, has been granted financing by the Ca- 
nadian Government of 90 percent of its require- 
ments up to $12 million. In addition, Canada is 
underwriting 50 percent of the company’s devel- 
opment costs. In 1970, Consolidated announced a 
3-year sales agreement valued at more than $50 
million with International Computers, Ltd. London. 

Most significantly, the company recently an- 
nounced the formation of Consolidated Computer 
Leasing, in conjunction with Ford Motor Credit 
Company. This is an important consideration in 
evaluating the following operating statistics, 
which do not reflect sales made to the new leasing 
organization. By the end of 1970, Consolidated 
had equipment with a sales value of over $10 mil- 
lion in the field. 

CONSOLIDATED COMPUTER LTD. 

Revenues Net Income Earnings/Share 

6 mos. 6/30/69 $63,262 ($352,145) ($.30) 

12 mos. 12/31/69 $650,520 ($921,000) ($.75) 

6 mos. 6/30/70 $199,000 ($1,991,000) ($1.63) 

The information presented here has been obtained from sources believed to 
be reliable, but its accuracy is not guaranteed. 
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It shoots 
132 characters 
at a time. 



On the scarred and battled plains 
in the war of peripherals, Versatec 
wheels out Big Bertha ... a 
printer/ plotter whose big noise is 
that she makes no noise at all. 

Her output sends shudders in 
the ranks: 132 characters per line 
on 11" paper. 

She is also known under the 
code name of Matrix 1 100A . . . 
a versatile, non-impact, hard copy 



output device that combines a 480 
line-per-minute printer with a 
raster-scan plotter. 

She has a 64 character set ROM 
that decodes standard ASCII input 
into perfectly formed 7x9 dot 
matrix characters. 

And she plots with 100 nibs per 
inch. 

All for $8800. 

If the pounding of peripherals 



is making your office sound like 
Normandy, our big gun can silence 
that. 

For details write the Leader of 
The Silent Generation: Versatec, 
Inc., 10100 Bubb Road, Cupertino, 
California 95014. (408) 257-9900. 

BS VERSATEC 

CIRCLE NO. 19 ON INQUIRY CARD 



THE MATRIX II" PRINTER/PLOTTER 



Currently, our biggest gun 



Demonstrated at SJCC — Booths 2412-2414 



COMMUNICATIONS CLINIC 



INNOVATION IS ALIVE AND WELL 



Communications Clinic is a regular monthly column written by 
the staff of Berglund Associates, Inc., consultants in telecommu- 
nications. Readers are invited to submit questions on any aspect 

r\f rninmi mirstiAnt r\ r m inrtricfiAn. Xr^ r X> . + . . r"“ 1 1 . 

“ U S3'-'" UI »-> 

Communications Clinic 
c/o Berglund Associates, Inc. 

1060 Kings Highway North 
Cherry Hill, New Jersey 08034 




Every so often we find ourselves biting our tongue 
(though not so often, we suspect, as our patient 
publisher) over things said in this column. In our 
January commentary on the state of the industry, 
we bemoaned the lack of truly innovative and 
well-conceived new product or service offerings. 
This month we are pleased to report that in- 
novation is alive and well in at least two cases. 

In the first, Western Union continues their tran- 
sition from singing delivery boys and Candygrams 
to the Communications Age with their very attrac- 
tive service offering, Datacom. In the second case, 
Paradyne has greatly cost-reduced and simplified 
remote batch or remote job entry with their new 
peripheral interface extender. We commend both 
of these to your attention. 



WESTERN UNION'S DATACOM SERVICE 

Last fall Western Union introduced a new and in- 
teresting service called Datacom, offered under 
Tariff FCC 257. The service is the provision of 
narrowband channels derived from a voice chan- 
nel through the use of channel subdivision (mul- 
tiplexing) equipment. Datacom is offered on a 
two- or three-point basis in any of the 45 major U. S. 
cities designated in the tariff as “terminal” cities. 
This means that service can be provided between 
any two terminal cities, plus ( optionally ) any 
other one city intermediate to the first two. Cus- 
tomers with terminal locations in non-terminal 
cities may access the service by leased line to the 
nearest terminal city. For example, a customer 
with a CPU in Wilmington, Del. and a number of 
terminals in Providence, R. I. could go leased line 
from Wilmington to Philadelphia and Boston to 
Providence, and Datacom between Philadelphia 
and Boston. 



This service is unique and interesting in that it 
makes user-multiplexing economies available with- 
out the user bearing the responsibility of selecting, 

1115 tailing, anu maintaining uic ihua equipment. 

second advantage is that the common carrier bears 
end-to-end responsibility for the channel, and this 
would not be the case with COAM (Customer 
Owned And Maintained) multiplexers. A third ad- 
vantage is that the service is offered on a one- 
month minimum basis. Hence, system changes 
which might be unpleasant because of owned but 
unamortized multiplexing hardware, can be made 
more easily. 

The service also includes some provisions for 
joint usage. “Authorized users” may be designated 
by the “customer,” and there is no surcharge as in 
the case of tariffed joint use. An offsetting con- 
straint is that the customer and authorized users 
must be “in the same line of business.” Counter to 
tariffed joint use, however, traffic may flow be- 
tween users. That is, if A & B are authorized users, 
each may send to itself and to each other. 

In fact, the only apparent drawbacks are the 
need to go leased line to a terminal city and a 
restriction that there be only one speed-code sys- 
tem per service. That is, the speed-code system of 







TABLE 1 








Channel Derivation Charges For 






Western 


Union's Datacom Service 








Monthly Charge 




And the 




per Cha 


nnel 










Where 


Trans- 




Two- 


Three- 


the Baud 


mission 


Channels 


Point 


Point 


Speed Is: 


Code Used Is 


Provided: 


Service 


Service 


75 


Baudot 


For each channel 1-12 
For each add'l channel 


$22.00 


$33.00 






over 12 up to 24 


10.50 


16.00 


110 


ASCII 


For each channel 1-10 
For each add'l channel 


24.00 


36.00 






over 10 up to 20 


10.50 


16.00 


135 


BCD 


For each channel 1-7 
For each add'l channel 


30.00 


45.00 






over 7 up to 14 


10.50 


16.00 


150 


ASCII 


For each channel 1-6 . 
For each add'l channel 


33.00 


50.00 






over 6 up to 12 .... 


10.50 


16.00 
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all sub-channels in a given two- or three-point ser- 
vice must be one of the four combinations shown 
in Table 1. 

The Ieased-hne-to-terminal-city requirement can 
be traded off against the advantages of common 
carrier maintenance, end-to-end responsibility, 
and month-to-month rental. The single speed-code 
requirement should not be much of a problem. 

The costs consist of some conventional inter- 
state charges plus fees related to the multiplexing. 
Conventional interstate rates apply to the airline 
mileage between the terminal cities for the full- 
duplex multiplexed voice channel, and to the ser- 
vice terminal (and station arrangements for 110 to 
150 baud channels ) for each narrowband channel 
provided per terminal city. Only one such charge, 
however, is applied per narrowband channel per 
terminal city if the customer’s terminal is within 
the city’s corporate limits. Two sets of charges (as 
well as the charge for a voice channel service ter- 
minal) would probably be required if the mux 
were COAM. Furthermore, all narrowband service 
terminals in a terminal city after the first are 
charged at the less expensive “each additional” 
rate. The multiplexing fees are a flat $400 per 
month for any two-point service; $600 per month 
for a three-point service. Finally, a per-channel de- 
rivation fee is charged according to the schedule 
shown in Table 1. These fees are per Datacom 
service. If a customer and an authorized user each 
needed seven, 75-baud channels, they would pay 
at the fourteen channel rate. 



PARADYNE'S PERIPHERAL EXTENDER 

Paradyne Corp., Clearwater, Florida, recently an- 
nounced a very interesting, unique, and attractive 
device for use in data communications. For origi- 
nality in concept, it is very impressive and stands 
out amongst the chaff of new product releases. 
Notwithstanding all that hyperbole, it also seems 
to have economic appeal. 

Paradyne’s new device, called the PIX-600 Par- 
allel Interface Extender, looks and acts like a per- 
ipheral controller. However, it is designed to oper- 
ate its peripheral device over a communications 
link. Fig. 1 is a block diagram of the system. Its 
beauty is three-fold. In terms of hardware, it com- 
bines the communications controller, data set 
adaptors, and high-speed modem in one unit; and 
the remote terminal can be a standard peripheral 
device instead of a full-blown remote terminal. 
From a software point of view, the remote ter- 
minal now looks like any locally resident per- 
ipheral device. The only difference is that the per- 
ipheral seems to operate much slower because of 
the throughput ceiling imposed by the commu- 
nication channel. Operating at a data rate of 4800 




Fig. 1 — Block Diagram of Paradyne's PIX-600 Parallel Interface 
Extender. 



bps, the PIX-600 appears as a 600 byte-per-second 
peripheral. Finally, from an operating point of 
view, the potential throughput rate is substantially 
improved over many other systems. This is be- 
cause of two factors. First, the communication 
sub-system is self-contained within the Paradyne 
equipment. Hence, the sub-system can block data 
for optimum transmission efficiency without re- 
gard to the blocking characteristics of the ter- 
minal. (The effect of optimum block length on 
throughput is discussed in Saul Stimler’s article on 
Page 68 in this issue.) The second factor in im- 
proving throughput is Paradyne’s use of a simulta- 
neous reverse channel for conveying ACK/NACK, 
which eliminates turnaround time on a dialed-up 
connection. 

Actual line transmission rate is 5112 bps. The 
difference between 4800 and 5112 is allocated to 
error-detection coding and to overhead characters 
for line coordination/control. In a noise-free chan- 
nel, then, the data throughput is a full 600 by- 
tes/second. Paradyne’s press releases guarantee no 
errors attributable to the communication environ- 
ment. We debated that one with their marketing 
VP, James Wylie, giving him a chance to qualify 
it. He backed off only to the still-remarkable posi- 
tion that the PIX' 000 would produce an unde- 
tected error rate of 1 x 10 12 on a “worst-case” chan- 
nel. That is, for a system operating at 1 x 10* G , he 
felt they would operate at 1 x 10 12 on the same 
channel. Of course, the cost of this is throughput 
degradation, which has to be assessed for all com- 
petitive systems in any individual application. 

In certain systems (probably those with few re- 
mote terminals requiring simultaneous access), the 
total hardware package of $6000 per end, $12,000 
per link, will be very cost-effective. Overlaid on 
this, however, are the savings in core and soft- 
ware: no telecommunications access method, and 
no special terminal handlers. Being a more familiar 
I/O system, it should be infinitely easier to pro- 
gram and to cope with bugs and operating prob- 
lems. Even in systems requiring “several” simulta- 
neous channels, the $6,000 price will be attractive 
compared to the $5000-$6,000 necessary for 4800 
bps modems alone. A 
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You're looking at some of the Teletype® 
basics used in building a data commu- 
nications system. Printer, keyboard, 
tape sending and receiving combina- 
tions in a variety of speed capabilities. 
Teletype’s modular design concept 
gives you the opportunity to extract the 
best terminal combination for system 



needs today, and refine, add to, sub- 
tract and adapt as system modifica- 
tions are called for. Just as important 
as the basics, are some of the things 
not obvious in the photos below. The 
logic devices, options and accessories 
that add almost limitless possibilities 
for making things happen exactly as 




model 33 series: An extremely 
economical 100 wpm terminal line. 

Has 4-row keyboard, uses 8-level ASCII 
code. The most widely used terminal 
in time-sharing systems today. 



model 35 series: A rugged, heavy-duty 
line of 100 wpm terminals. Uses ASCII. 
Units in foreground are self-contained 
paper tape punch and paper 
tape reader. 



your system requires. We have some 
solid state logic devices that provide 
precise control of data traffic. That en- 
able your computer to automatically 
poll data from a number of terminals 
and feed each terminal with processed 
data. There are error detection, correc- 
tion and signal regeneration options to 




Telespeed™ equipment: A line of 
high-speed tape-to-tape terminals 
capable of sending and receiving at 
speeds of 750, 1050 (shown above), or 
1200 words per minute. 
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DATA COMMUNICATIONS 

equipment for on-line, real-time processing 



keep data flowing faultlessly. Options 
such as pin-feed platens and form feed 
controls that make it possible to fill 
multiple copy business forms on-line. 
And many, many more. What did hap- 
pen to the model 19? Believe it or not, 
there are still some of these old, die- 
hard terminals around. And that’s 




model 37 series: One of the most 
versatile heavy-duty terminal lines 
going. Generates all 128 characters of 
ASCII. Operates at 150 wpm. Prints in 
upper and lower case. 



another advantage your data communi- 
cations dollar buys when you specify 
Teletype equipment. It lasts. Moves data 
reliably, economically, for a long time. 
On a price/performance basis, Teletype 
equipment is in a class by itself. 




Inktronic® data terminals: A unique 
electronic, solid state terminal. Prints 
up to 1200 wpm. Forms characters 
through electrostatic deflection 
(no typebox). ASCII compatible. 



Teletype data communications equip- 
ment is available in send-receive capa- 
bilities of up to 2400 words per minute. 
If you would like specific information 
about any of the equipment described 
here, write: Teletype Corporation, Dept. 
40-17, 5555 Touhy Ave., Skokie, III. 60076. 




magnetic tape data terminals: Use 
compact reusable tape cartridges. 
Operate on-line at up to 2400 wpm, 
and connect “locally" to lower speed 
Teletype terminals using ASCII code. 



Teletype is a trademark registered in the U.S. Pat. Office 



machines that make data move 



TELETYPE 
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OURS IS 
THE LAST COM 

PI OTTER /PRINTER 

YOU’LL EVER BUY. 




Visit us at SJCC. 
Booth-1713 
and NMA. 
Booth-3228 



Things should last. 

So when we created our new COM plotter/ printers, 
we gave them u pwards ex pandabilit y. In both hardware and software. 

They are the only systems you can buy or lease that 
you can't outgrow. 

And when you see how they work, you'll never want to 
outgrow them. Both are high speed systems. Images are crisp and 
sharp, border to border. Nobody else offers such high resolution. 

Our MS-5000 works off your digital computer, 
on line or off line. 

Our MS-6000 comes with a digital computer of its own. 

Both offer expanded page printing and typesetting 
capabilities too. 

Let us give you the complete picture. (Nobody else can.) 

For technical literature and applications assistance, write: 

Singer Micrographic Systems, 1077 E. Arques Avenue, Sunnyvale, 

California 94086. 

Computer 
Output Microfilm 
Systems by 

SINGER 
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How to keep up- 
and ahead -in today’s changing 
computer world 



The facts are simple enough. The trick is to make 
them work for you. 

1. Computer technology is expanding at an incred- 
ible rate. So you have to know more to keep up. 

2. The market is contracting. So the competition 
is tougher. 

3. For those who can keep up, opportunities are 
still enormous. 

The Library of Computer and Information Sci- 
ences helps you keep up-to-date. By providing you 
with the most essential, significant books on 
computer science — as they come out. To keep you 
ahead of the crowd. 



All books are yours at discounts of up to 30% 
(sometimes more). For each four books you buy, 
you choose a bonus book. Try a brief trial memb- 
ership— and see for yourself. 

lake any 3 books 

(values to $49.00) 

for only $1 each 

with a brief trial membership in 

The Library of Computer 
and Information Sciences 




(retail prices shown) 



35050. AUTOMATIC DATA PROCESSING: 

System/360 Edition. Frederick P. Brooks, Jr. 
and Kenneth Iverson. The revised edition of 
the authoritative introduction to System/360 
programming and organization. $14.50 

39850. COMPUTER SORTING. Ivan Flores. The 
first and only work on how to apply computer 
sorting to commercial problems, compiler and 
assembly design, scientific problems, operat- 
ing systems and list processing. $12.95 

42170. DIGITAL COMPUTER SYSTEM PRIN- 
CIPLES. Herbert Hellerman. A unified and 
authoritative overview of the principles of 
digital computer systems, many of which are 
common to programming, machine design, 
and problem description. $13.50 

39940. COMPUTERS, SYSTEM SCIENCE, AND 
EVOLVING SOCIETY: The Challenge of Man- 
Machine Digital Systems. Harold Sackman. 
Big. 638-page volume that takes a close look 
at the computer revolution. $14.50 

73520. REAL-TIME DATA-PROCESSING SYS- 
TEMS. Saul Stimler. A practical ‘shirtsleeve’ 
treatment of real-time systems— presenting a 
vital guide for designing them and optimiz- 
ing their per-dollar performance. $13.50 

52210. HANDBOOK OF DATA PROCESSING 
FOR LIBRARIES. Robert M. Hayes and Joseph 
Becker. The first comprehensive guide to this 
important new area of computer application. 
Almost 900 pages packed with detailed “how 
to" information. Counts as 2 books. $19.95 

70350. PROBABILITY THEORY AND ITS APPLI- 
CATIONS. Volume I, Third Edition. William Fel- 
ler. Exceptionally clear exposition of probabil- 
ity in terms of mathematical concepts. Amply 
illustrated with problems and examples. $12.95 



34150. APPLICATIONS OF DECISION TABLES. 

Edited by Herman McDaniel. Practical, state- 
of-the-art information on this vital new replace- 
ment and supplement for flow-charting. $9.95 

60960. MATHEMATICAL METHODS FOR DIGI- 
TAL COMPUTERS. Volume II. Edited by Anthony 
Ralston and Herbert S. Wilf. Covers the breath- 
taking advances in the field of numerical 
analysis and computer applications since the 
publication of Volume I. $13.50 

84210. 360 PROGRAMMING IN ASSEMBLY 
LANGUAGE. Ned Chapin. A unique exposition 
of the basic symbolic language that puts the 
programmer close to the computer. $12.50 

7767G. SEMANTIC INFORMATION PROCESS- 
ING. Edited by Marvin Minsky. Exciting descrip- 
tion of the latest advances in the creation of 
“artificial intelligence’’— machines which think. 

$15.00 

38160. CIRCUIT DESIGN OF DIGITAL COM- 
PUTERS. Joseph K. Hawkins. At last— a simple, 
straightforward exposition of principles, appli- 
cations and limitations. $17.50 

60290. MANAGEMENT PLANNING FOR DATA 
PROCESSING. Dick H. Brandon. Accents the 
quantitative information necessary for anyone 
concerned with the operation of, or planning 

for, computers. $12.50 

34090. APPLIED NUMERICAL METHODS. Brice 
Carnahan, H. A. Luther and James O. Wilkes. 
Tremendously important new book presenting 
practical solutions to problems in science, 
engineering and applied mathematics. $14.95 
42370. DISPLAY SYSTEMS ENGINEERING. H. 
R. L uxenberg and R. L. Kuehn. Discusses the 
technical applications and develops theoreti- 
cal foundations for “unbending’’ today’s rela- 
tively inflexible hardware. $16.50 

54360. HYBRID COMPUTATION. George A. 
Bekey and Walter J. Karplus. Complete over- 
view of theory, mechanization, and applica- 
tions. Ideal for industrial and academic users. 

$13.95 

82560. TECHNIQUES OF SYSTEM ENGINEER- 
ING. Stanley M. Shinners. The most complete 
and up-to-date presentation available on one 
of the fastest changing fields today. $14.00 

32270. ADVANCED PROGRAMMING. Harry 
Katzan, Jr. A high-octane boost toward ad- 
vancement for anyone with a knowledge of 
programming fundamentals. Assemblers, com- 
pilers, list processing, time-sharing— a few of 
the subjects covered. $13.95 



34110. APL PROGRAMMING AND COMPUTER 
TECHNIQUES. Harry Katzan, Jr. The first intro- 
ductory work on APL— a new, amazingly flexi- 
ble symbolic programming language. $12.00 

82660. TELECOMMUNICATIONS AND THE 
COMPUTER. James Martin. IBM researcher 
Martin’s big. 470-page book covers thoroughly 
the entire field of long distance data trans- 
mittal. $14.00 

42150. CHAMBERS' DICTIONARY OF ELEC- 
TRONICS AND NUCLEONICS. Edited by L. E. 
C. Hughes, R. W. B. Stephens and L. D. Brown. 
Indispensable compendium of more than 9,000 
cross-referenced entries. $14.50 

39980. COMPUTER SOFTWARE: Programming 
Systems for Digital Computers. Ivan Flores. 
Comprehensive presentation of programming 
concepts— plus description of a hypothetical 
automatic computer and how it works. Counts 
as 2 books. $17.30 

59840. MAN-MACHINE COMMUNICATION. 
Charles T. Meadow. Ways and means whereby 
man (slow and inventive) and computer (fast, 
accurate and unimaginative) can talk to each 
other in order to pool their talents. $13.95 

^■"■Trial Membership Application 

| The Library of Computer 

■ and Information Sciences 

■ Riverside, N.J. 08 0 7 5 7-356 5 

I Please enroll me as a trial member, and send the ■ 
| three books whose numbers I've indicated on this I 

■ coupon. Bill me only $1.00 each, plus a small I 
I shipping charge. If I am not delighted, I will re- J 

■ turn the books within 10 days, and my memher- 

■ ship will be cancelled. As a trial member, I 5 
I need accept as few as 3 more selections during | 
m the next 12 months, always at reduced member’s ■ 
| prices, plus shipping. I understand that savings I 

■ range up to 30%. and occasionally even more. I 
I Kaeh month I will receive advance reviews de- J 

■ scribing forthcoming selections, along with a I 

■ convenient form for requesting alternate selec- 5 
I tions or no book at all. For every 4 selections | 

■ purchased, I may choose a bonus book. (This in- ■ 
| troduetory offer counts as the first selection.) I 

| Three Books— only $1.00 each 



(write in numbers) 

Name ■ 

Address I 

City State Zip | 

Offer good in Continental U.S. and Canada only. J 
Prices slightly higher in Canada. 
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UP THE SYSTEM DOWN TIME 



RELICS, RITUALS, & ANTIQUE COLLECTORS 



FRITZ KfNDERHAUFEN • Lajitas Mgt. Assoc., Alpine, Texas 



We have stared into the navel of our computer long enough to know 
what it looks like. Let us now go forth and do something with it ... . 



Efficiency experts and procedures analysts first got 
into the computer game when they (we) got con- 
trol of a bigger adding machine than the book- 
keepers had. The valiant bookkeepers fought tooth 
and toenail, but the sub-ledgers gradually gave 
ground to the flanking maneuvers of the tab-runs 
and the battle was won, piece-by-piecemeal. 
When the bookkeepers realized they were licked, 
they joined us and that is how the computer pro- 
fession got started. 

Like Gettysburg, everything seems to have been 
done to preserve the ancient battleground as it 
was when the battle was fought. Income and ex- 
pense information, the pulse rate of the company, 
is generally still run on those obsolete and most 
ancient of piecemeal systems, as originally de- 
signed. It is a shame that the most vital systems 
were done first when hardware /software limita- 
tions were so punishingly restrictive. It will be a 
frustration for future historians who will have to 
explain why none of us ever had time to go back 
and re-design any operational system. Maybe they 
will conclude that we weren’t aware of the profit 
concept. 

PAY NOW OR GO LATER 

In view of the obvious potential of present hard- 
ware and software, it is unfortunate that EDP pro- 
fessionals were among the hardest hit by the cur- 
rent economic squeeze. The situation is the 
economic consequence of the marginal, sometimes 
negative, rate of return on computer installations 
during recent years. EDP professionals had better 
get their heads back into the game. 

It would seem that the situation justifies some 
rethinking of basic approaches from EDP man- 
agers. Looking back, it’s worth recounting that the 

Mr. Kinderhaufen is a regular contributor to Up The System Down Time. 



bookkeepers didn’t come to the systems people re- 
questing that bookkeeping jobs be eliminated. Nor 
in the old days did anyone insist that the comp- 
troller know how to wire a board in order to com- 
municate with his systems and procedures people. 

It’s just possible that the EDP managers who 
escape extinction during the coming generations 
will be those who display some of the adaptive 
instincts of their primitive predecessors. They’ll 
be men who actively search out and develop suc- 
cessful business applications, rather than merely 
attempting to respond to “user” requests. 

THINK NOT WHAT YOUR COMPANY 
CAN DO FOR YOU . . . 



The modern EDP installation is a hungry resource 
consumer-costwise and isn’t readily cut back or 
stretched out. It’s doubtful that management’s cur- 




DODO BIRD AWAITING MANAGEMENT’S 
PERMISSION TO TAKE OFF. (CIRCA ITT!! CENTURY) 
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rent curtailment of development projects will last 
very long in the face of recurring, fixed facility 
costs. The slowdown is a temporary result of eco- 
nomic shock and will evaporate with a revitalized 
search for profitable ways to use the computer. 

The real adjustment will take place in the make- 
up of EDP management. It can be anticipated 
that the EDP manager who has primarily billed 
himself as a technical genius will find himself pro- 
moted sideways into a staff position in order to 
make room for a technical ignoramus who hap- 
pens to understand corporate systems, methods, 
and goals. 

It can also be safely predicted that the current 
economic wrench will be remembered as the one 
that flushed out introverted computer specialists 
and subsequently replaced them with men who 
were willing to learn the details of their company's 
business processes. For those who don't know how 
the company functions, there is little room for 
complacency. 



STRICTLY FOR THE BIRDS 



The anthropologists have the advantage of hind- 
sight in explaining why dodo birds and various 
other remarkable species are no longer with us. 
The common thread is the inability of a species to 
adapt to the surrounding environment. Despite 
the tremendous respect which we obviously have 
for specialization, it is nonetheless a damning 
handicap when specialization loses touch with the 
day-to-day problems at hand. 

It is fair to say that first-generation software sys- 
tems, which are converted to run on more ex- 
pensive hardware, should be improved upon. In a 
fast-developing technology (changing environ- 
ment), it is apparent that developing applications 
(adaption) will govern our degree of success, or 
our capacity for failure ( extinction ) . 

THE TEST 

^ou are invited to test yourself on your knowledge 
of extinct species which failed for the following 



reasons : 

• The objectives were never made clear; □ 

• Inadequate support from colleagues; □ 

• Unstable responses from the environment; □ 

• Insufficient power; □ 
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• Sudden change of climate; □ 

• Lack of favorable management intervention. □ 

Yes, dear reader, you guessed it! The reasons for 
failure are almost universally applicable. We have 
heard such excuses applied to many recent sys- 
tems failures and are forced to conclude that the 
only two things which never change are the con- 
stant state of flux and the excuses for failure. 

The remedy, of course, is to find out a little 
more about the environment in which we are try- 
ing to apply our computer. We have spent almost 
all of our resources during the past five years pol- 
ishing our skills in manipulating computer sys- 
tems. We know much about how to use the big 
machine and pitiably little about the problems we 
should be solving with it. Even the dodo birds 
were smarter than that! 

An old systems expert named Charles Darwin 
observed that survival belongs to the fittest. If we 
don't do a better job of fitting our computer to the 
environment, we won't get a better job. You can 
quote me. A 
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ALLOWS FASTENING TO 
ALL MODEL 33 TELETYPES 5 
IN SECONDS WITH 
NO TOOLS REQUIRED 



Write_Fof_Detajli 




Numeridex Tape Systems Inc. 
4711 WEST NORTH AVENUE 
CHICAGO. ILLINOIS 60639 





CIRCLE NO. 21 ON INQUIRY CARD 



39 







WALL STREET INTERFACE 



TIME-SHARING: THE JURY IS STILL OUT 




J.P. TIRESfAS • New York, N.Y. 



Chaos in a negative growth area is the way most 
Wall Streeters characterize the current time-shar- 
ing segment of the data processing industry. There 
are two universes of time-sharing: the one created 
by the time-sharing entrepreneurs; and the one 
depressing the value of investors’ portfolios. 

Before we discuss these universes further, let’s 
describe what we mean by time-sharing. We are 
referring to remote batch processing by terminals, 
interactive processing between computer and ter- 
minal on a real-time basis, and access to large data 
banks of information via terminal. In addition to 
these types of services, there are independent 
time-sharing services; those run by computer man- 
ufacturers; utilities run by companies in other as- 
pects of the data processing industry (straight 
data services, peripheral gear, software, data facil- 
ities management, etc.); those provided by com- 
panies in a business or industry which derives its 
main revenue from a source other than data pro- 
cessing; and universities and institutions. Another 
dimension to this universe is the diverse area of 
application. Programs are shared by various cus- 
tomers or custom-made. They do everything from 
solving complex engineering and mathematical 
problems, to business and financial processing. 
Most of the interactive mode processing, in par- 
ticular, has been done in the scientific areas, there 
being a lack of good business programs. 

In the mid-’60s, the time-sharing entrepreneurs, 
particularly the independents, were loudly tooting 
horns about the great future potential of their 
business. They were aided and amply abetted by 
Wall Street with what seemed like grand sums of 



J. P. Tiresias is a pseudonym for an individual at home in both, the industrial 
and financial communities. This column, which represents opinions garnered 
from many specialists , interprets significant trends in the EDP marketplace. 



money in the form of private placements and ulti- 
mately public offerings that were overpriced in the 
main. In general, investors were bathed; giving too 
many dollars to companies which, as it turned out, 
didn’t know what they were doing. 

From the beginning, the great hue and cry was 
“nationwide utility.” “Time-sharing for everyone!” 
But what happened? Where did it go? How many 
housewives have terminals in their kitchens? A 
vice president of a large New York advertising 
agency once told me of a multi-million dollar na- 
tionwide television advertising campaign for a ma- 
jor computer manufacturer which would show 
commercials during sports events extolling the vir- 
tues of time-sharing and predicting a terminal in 
every home by 1970. Needless to say, this did not 
happen (and neither did he get the account). It 
does illustrate the extremes to which people were 
convinced of the viability of this new “toy.” And 
to many, that’s exactly what it was — a toy! 

The past year has seen a lot of terminals yanked 
out of offices and a lot of orders not written. The 
“frill” is gone. Of the estimated 70 companies en- 
gaged in commercial time-sharing a year ago it is 
opined that there are perhaps only 20 left. And 
some Cassandras on the Street are predicting only 
10 will be left by the end of this year. Obviously, 
somebody underestimated the difficulty involved 
in getting into this business. 

Of the companies currently performing time- 
sharing services, it is difficult to discern how these 
in multiple businesses or facets of the industry are 
doing financially, the current reporting rules being 
what they are. Of the independents we know of at 
least two whose overhead expenses appear to have 
increased at a rate much faster than revenues in 
spite of drastic cost cutting. In other words, the 
cost of getting new business and doing the work is 
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greater than the fees obtained. Three claim to be 
in the black within recent quarters: Tymshare 
(OTC), National CSS (OTC), and Keydata 
(OTC). On the other hand, the individual yard- 
sticks used to analyze accounting procedures must 
be taken into consideration. 

Now the two universes are polarized. The com- 
pany presidents (who have survived) are still 
boasting at how successful they are (becoming), 
over-inflating the current status and potential of 
the commercial market, and barely scraping along. 
Simultaneously, the financial community and in- 
vestors denounce time-sharing as a bad investment 
and refuse to come to the rescue or even salvage a 
lot of the good work which has been done to date. 
The two are worlds apart; and nothing will hap- 
pen until something brings them together. What 
will this be? 

Several alternatives have been put forward. For 
the major manufacturers in the business, the solu- 
tion is to drop unproductive divisions. But who is 
to say that GE and IBM aren’t making money in 
time-sharing? The real trouble lies with the inde- 
pendents. To many, the obvious solution is for 
some independents to merge. Without the finan- 
cial backing of a large company with many divi- 
sions or investment bankers with faith behind 
them, they cannot survive. They can only merge 
with other time-sharers who have compatible 
equipment and programs (without entailing hor- 
rendous expenses). The main problem is that the 
independent entrepreneurs have come to believe 
their own wild, bullish tales. Merger is difficult to 
achieve. When someone aproaches them with a 
realistic offer, they are often affronted with an in- 
flated idea of what the company is worth. Then 
too, most entrepreneurs are unwilling or psy- 
chologically unable to accept a lesser role than 
that of chief executive officer. Here we have an 
impasse. Although there are some attractive com- 
binations in the offing, it is unlikely that they will 
come about. 

Another theory, put forth by Mike Perkins of 
White, Weld, is based on the concept of the ver- 
tical, multiple data processing company along the 
lines of University Computing. This means that a 
company with several divisions, such as straight 
data processing services, equipment sales, pro- 
gramming services, data facilities management ca- 
pabilities, etc., can come in and pick up a time- 
sharing entity and make it viable. Good thinking 
Mike, but who’s available? The trend seems to be 
toward larger time-sharing organizations with a 
broad range of services. 

Now a more radical solution is being discussed 
in certain circles: the idea of a national utility. 
After all, what are these companies selling other 
than computer power? How about a regional grid 
of utilities similar to those in electric light and 



power, and gas utilities? The precedent was set by 
these companies many years ago. Why not just let 
the time-sharers sit down together and thrash the 
whole thing out with each one taking his share of 
the pie? These utilities, like power and gas, would, 
of course, be regulated by state commissions. 
Rates would be structured to take into account 
cost /performance ratios, and everybody would be 
happy. 

This would correct the absurd pretentions of the 
undercapitalized entrepreneur who expects to 
build a nationwide service and sales organization. 
The whole thing could be linked through the com- 
munications networks and you would then have a 
series of viable businesses, rather than a mish- 
mash of floundering companies. Regionally mo- 
nopolistic, government regulated, computer utili- 
ties! Some say that’s the answer, but I am not one 
of them. To me, it’s just a bit too ambitious for the 
realistic near-term. 

Another major area of concern regarding time- 
sharing is equipment. Many time-sharing veterans 
have discovered there are few computers specifi- 
cally designed to meet commercial time-sharing 
needs. Of the IBM 360 line, only the Model 67 is 
specifically designed for time-sharing, and less 
than 100 of these models are on order to date. The 
next generation of time-sharing hardware will 
have to take the cost/performance ratio of the 
equipment into closer account. 

Then too, there is the threat of the mini-com- 
puter, which rears its ugly head from time to time 
like sex in the Victorian novel. Some of these have 
been designed with time-sharing capabilities in 
mind and are being used or considered for use in 
in-house situations. If this hardware and software 
is attractively priced and made widely available, it 
could give commercial time-sharing a run for its 
money. 

Consider a moment the areas of application. We 
have mentioned a deficiency in the areas of busi- 
ness applications. Keydata is currently marketing a 
management reporting system that’s supposed to 
work. Tymshare has a number of interesting appli- 
cations. Four of the “big ten” accounting firms 
have specialized programs available to branches 
which calculate how much money you can save by 
using their copier. Simple, but effective. An in- 
strument manufacturer plans to process data from 
its machines on time-shared computers to encour- 
age sales. These are excellent examples of ad- 
vanced and proper uses of time-sharing. 

According to Jack Lukin, of Burknam and Co., 
“If time-sharing provides a valid and needed ser- 
vice, total usage will grow rapidly in the future. 
The public has been completely disenchanted by 
time-sharing, but if you believe in the long term 
value of the industry, now is the time to get in- 
volved.” He didn’t say whether or not he was get- 
ting involved. A 
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SOURCE DATA AUTOMATION 



PORTABLE DATA RECORDERS 




LAWRENCE A. FEIDELMAN, Vice Pres. • Information Spectrum Inc., Cherry Hill, N.J. 



The main object of all source data automation 
equipment is to capture data at the source— the 
initial point of data generation. The physical loca- 
tion of the source can vary from the well-lit com- 
fortable office to the rainy outdoors. SDA equip- 
ment must, therefore, be designed to meet the 
user requirements of both location and the method 
of data recording. 

Previous SDA columns have described key- 
punch replacement devices which are usually found 
in an office environment, such as optical character 
readers and keyboard-to-tape systems. We now 
are concerned with situations in which a need ex- 
ists to record low-volume data, or data in an out- 
door environment or at numerous locations within 
a plant. The portable data recorder is specifically 
designed to meet such user requirements. 

Portable data recorders are small, lightweight, 
low-cost, source data automation devices. Data is 
entered by means of switches, dials, keys, or, in 
the case of the IBM Port-A-Punch, by a stylus. Key- 
boards vary from numeric-only (most common) 
to a complete alphanumeric character set. Since 
on-site data entry is usually performed by non- 
professional data processing personnel, the pro- 
cedure is kept simple. 

Data is recorded on cards, paper tape, or mag- 
netic tape. The present trend is towards recording 
data onto a cartridge or reel of computer non-com- 
patible tape, requiring the user to have some form 
of local or remote conversion capability. 

Portable data recorders employing card and pa- 
per tape punches are considerably less expensive 
than those with magnetic units. Prices range from 
$17.75 for the IBM Port-A-Punch to $2,000 for 



Mr. Feidelman is a regular contributor to Source Data Automation. 




Fig. 1 — IBM's inexpensive "Port-A-Punch" requires die-cut 
cards. 



portable magnetic tape systems. Recent devel- 
opments are underway to produce a recorder 
which will generate printed OCR-readable data. 

Since portable data recorders are utilized in situ- 
ations where data recording can only be accom- 
plished once, they must be accurate. Yet, until 
recently, portable data recorders did not provide 
for data verification or hard copy printout. Several 
new data recorders, however, employ a strip 
printer or small display. 

Portable recorders usually weigh less than 15 
pounds, occupy less than cubic foot, and are 
designed for some protection against weather. 
Recorders are available which are capable of 
being operated in a temperature range of 0° to 
120 °F in up to 100% relative humidity. 

BEFORE YOU BUY 

There are many types and models of portable data 
recorders available from many manufacturers, and 
choosing the right one for your needs is not easy. 
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Fig. 2 — The Wright Line card punch. Model 2600, uses stan- 
dard tabulating cards. 




Fig. 3 — Varifab's transportable (plug-in) "Vari-Punch" si- 
multaneously prints and punches on single cards, multiple- 
part sets, aperture cards, and plastic cards. A wide range of 
models are available for use with customer-specified input 
devices, e.g., time clocks and badge readers. 




Fig. 4 — The “data-kap" Model 806 from Electronic Labora- 
tories, Inc. is completely portable (battery-powered) and re- 
cords numerics on magnetic tape cassettes. An optional, 
built-in strip printer provides immediate data verification as 
well as a hard copy record. 




Fig. 5 — The UDAC Model 5021 from Universal Data Acquisi- 
tion Co. is a battery-powered alphanumeric device which re- 
cords on magnetic cassettes and an integral strip printer. 
Used in conjunction with a UDAC transmitter, receiver/con- 
verter, and modem, it constitutes a complete data acquisition 
system. 

The representative models shown in this article 
have been selected only to indicate the range of 
capabilities offered. Once you have narrowed 
down your choice to those units which meet your 
overall cost and system requirements, insist on 
having them demonstrated in actual working con- 
ditions. The size, portability, and simplicity of 
these devices makes this possible to a degree un- 
realizable with almost any other class of equip- 
ment. If you do not intend to be the actual user of 
the recorder, give it to the individual who will be. 
If you intend to use it outdoors, step outside, pref- 
erably when the weather is less than perfect. Have 
the actual user reload it under realistic conditions 
(with dirty hands, in a moving vehicle, etc.). Ask 
about service and backup facilities. Be critical. If 
you are told the reason the particular unit you are 
testing is malfunctioning is because it is a “demon- 
strator’s sample” and “your unit will work better,” 
don’t buy it. Portable data recorders have a special 
requirement for reliability. Remember: there’ll be 
no salesman around when your employee is out in 
the North Woods somewhere counting trees. A 
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EUROPEAN REPORT 




Arthur D Little did 



Pleas© toll me more about Graf/Pen. I have an input problem I 
want to solve, simply, in the following application area 



State: 



Sill- ACCESSORIES 
UHU CORPORATION 

65 Station Street, Southport. Conn. 06490 
Telephone 203-255-1526 

subsidiary of Ampersx Electronic Corp. a North American Philips Company 



The famed Cambridge research company needed a 
system that could reliably and economically convert 
volumes of data from graphs and charts into com- 
puter processable information. So they bought a 
$3,000 Graf/Pen for an interactive graphics system. 
The pen traced the data, and immediately digitized 
it for storage on ADL’s IBM 1130. 

Graf/Pen is a ballpoint with a difference. It uses 
a tiny spark that sends sound signals to strip 
microphones that record x and y coordinates. 
Because sound is used, data input is very simple. 

If you have an input problem involving written, 
drawn, formatted or graphic information, chances 
are that Graf/Pen can help solve it. Simply. 



Take 

a 

ballpoint 

pen 

and 

simply 

solve 
your 
input 



Name: 

Title: 

Address: 

City. 



THE 

PERSONNEL 

SITUATION 

RICHARD PETTERSEN • European Editor 

France is currently concerned about a potential 
shortage of EDP personnel. COPEP (Permanent 
Commission On Electronics Planning) gave to 
PIPE (Office of Economic and Planning Informa- 
tion) the task of determining the status of the 
computing industry and computing personnel. The 
results: France had 2,500 EDP specialists in 1960, 
currently has about 40,000, and will need 220,000 
by 1975 (that is to say, another 180,000 within 
five years). It is further predicted that 300,000 
will be needed by 1980, and the technical schools 
are not keeping pace. French-speaking Americans 
take note. 

BIPE also found the median salaries for EDP 
types in France. Note that the table shows base 
salaries — take-home cash, so to speak — which 
are supplemented by no end of additional benefits 
such as full medical and dental expenses, family 
allowances, transportation, rent ( sometimes, at 
least in part), retirement, and a minimum of 28 
vacation days per year. And most of these addi- 
tional benefits are non-taxable! 



MONTHLY SALARIES IN FRANCE 


Category 


Experience 


Paris 


Elsewhere 


Assistant Operator 


6 mos 


$180 


$153 




1 8 mos 


216 


180 




2 yrs 


270 


216 


Operator 


2 yrs 


306 


270 




3 yrs 


396 


288 


Applications 


1 yr 


252 


180 


Programmer 


2 yrs 


324 


252 




3 yrs 


356 


306 


System 








Programmer 


4 yrs 


540 


450 


Applications 


2 yrs 


450 


360 


Analyst 


3 yrs 


540 


450 


Systems 








Analyst 


4 yrs 


630+ 


540+ 



Another survey, this time under the auspices of 
HEC (PEcole des Hautes Etudes Commerciales) 
has compared the types of EDP training given in 
the U.S. with those offered in Europe. Result: de- 
spite the bulldozer role of the U.S., most European 
countries (England an exception) offer better all- 
around training. 

Mr. Petiersen is a regular contributor to European Report. 
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a thought about you 




minicomputers 



And no wonder! With so many general- 
purpose minicomputers to choose from, 
how can you possibly decide which is 
the best for you? 

It’s easy! Let Cincinnati Milacron help 
you. Our sales staff is trained to analyze 
your needs and supply answers to all 
those questions that are vital to your 
decision-making. Answers in plain 
English, not jargon. 

But we don’t stop with answers. We 
realize that for your product to succeed 
in your market place, you demand much 
more. You must have things like reli- 
ability, competitive prices, and on-time 
deliveries. Beyond these, you want good 
service, thorough training, and a con- 
tinuing information flow. 

More and more OEM users are dis- 
covering that Cincinnati can solve their 
problems; meet their needs, and help 
them keep their customers coming back 
for more. All this is part of the package 
when you buy a CIP/2100. So don’t 
feel perplexed any longer. Call Cincinnati 
Milacron today. 



M CINCINNATI 
MILACRON 

Lebanon, Ohio 45036 



Cincinnati area (513) 494 5444 



• Chicago area (31 2) 439-5726 • Los Angeles area (21 3) 582-8361 • Detroit area (31 3) 557-2700 • New York area (201 ) 687-4500 
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MAKE 

YOUR 



SYSTEMS 

ANALYSTS 

“ACES” 
FOR ONLY 

$ 3800 . 



With Ware Associates systems training course, 
you can make senior analysts out of junior 
analysts, and superstars out of senior analysts. 

Installed in-house at your facility by Ware’s 
education experts, the systems course allows 
you to establish and maintain a thorough 
training program covering 21 separate sub- 
ject areas built around feasibility study, anal- 
ysis, design, development and installation. 

Course modules range from interviewing 
techniques to effective presentations, and 
from operations research to forms design. 

The program has been thoroughly proved 
in large manufacturing and insurance com- 
pany training facilities. 

It includes a comprehensive instructor 
guide, case studies, classroom hand-out 
masters for each module, and visual aids to 
assist your training staff. 

Three days of expert consultation and 
installation of the curriculum at your facility 
are included. Ware Associates educators will 
assist you in pre- and post-installation training 
requirements -including customizing, staff 



training, and evaluation projects. 

For $3800, the only thing we don’t deliver is 
the Red Baron. 

Ware Associates 
32 Knight Road 
Framingham, Mass. 01701 
(617)879-5360 



1 need more systems “aces.” Tell me more. 

Namp' 




Title- 


Dept- 


Company- 


Street- 


City- State: Zip: 


Telephone- 


□ 1 am 

Responsible for training 

□ Am not 







MODERN DATA/April 1971 



47 




Mary Pickett is an associate systems 
programmer with RCA Computer 
Systems in Cinnaminson, New Jersey. 
Not too far from Atlantic City, site of 
this year’s Spring Joint Computer 
Conference. She joined ACM in 1969, 
while a student at Purdue. With RCA 
since last August, she’s getting 
involved in our Delaware Valley 
Chapter and recently switched from 
student to regular membership. 



She’s looking forward to the Spring 
Joint. “It’s a chance to attend good 
lectures, see the exhibits and renew 
a lot of friendships,” says Mary. 

“And my ACM membership helps. 1 
save $30 on admission, more than 
enough to cover my annual dues.” 

ACM membership is a lot more than 
conference discounts. It’s technical 
publications, lectures, seminars and 


special interest groups. A chance 
to get involved. And the professional 
pride of belonging to the oldest 
and most respected association in the 
computer field. 

If you’re going to the Spring Joint 
and don’t belong to ACM, join now 
and save $30 at Atlantic City. Send 
in the coupon today! 


Association for Computing Machinery 
1133 Avenue of the Americas 
New York, New York 1 0036 

1 would like to consider joining ACM. 
Please send more information. 

Name 


acm 

Association 
for Computing 
Machinery 


Position 


Address 




City State Zip 
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There’s only one sure way 
for you to evaluate modems 



At your site. 

With your terminals. 
Over your lines. 



i 

/ 

i 

□ 



ICC takes the guesswork out of modem selection. 

When you’re shopping for modems, you’ll find many 
claims and promises about superior performance. 

Beware. Many of these claims are based on 
“ideal conditions” rather than the real world of your 
data communication system. 

That’s why ICC delivers modems to your site 
for on-line testing before you buy. That’s more 
than a promise. It’s confidence. 

Send for an ICC data communication catalog. 



Booth No. 1249 SJCC 




International Communications Corporation 

7620 N.W. 36th Avenue, Miami, Florida 33147 
Telephone 305 + 691-1220 

In Europe: RACAL-MILGO LIMITED Reading, Berks, England 



3 jmilgoj c 
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WHAT HATH BABBAGE WROUGHT Dept. 



QUIT RIBBIN’ RUBIN 

The following classified advertisement ap- 
peared in the “Public Notices” section of the 
New York Times, Feb. 17, 1971. 



MORRIS as in Morristown, N.J., is the sur- 
name, Ruben R/U/B/E/N is the first. It is 

not Rubin nor it is Reuben or even Rueben. 
It is not even George Morris or Morris 

Ruben or even Morris Rubin. Computers, 

please notify your programmers. Mister Ruben 
Morris, Ninety Five Old Broadway, Apart- 
ment Nineteen B as Bravo, New York, New 
York 10027 (that's) Manhattan. After some 
several years it's getting circular and boring. 



Submitted by: 
Joel Shprentz 
Irvington, N.Y. 



ASSUME AWAY 

I found the attached note while searching 
for information about a system that we 
were going to update. It was written by a 
girl in our input data department. 

Re Source Deletion: Computer will record 
information from llx orders before source 
is deleted. It will assume I know what I’m 
doing. 

Submitted by: 

Stanley Zygarowicz 
Monroeville, Pa. 



SEX ONLY ON HOLIDAYS 

While checking the output of a new com- 
puter program for our payroll system, we dis- 
covered that all of the required information 
was not being printed all of the time. Em- 
ployee records were not being identified as to 
“male” or “female” except seemingly at ran- 
dom. Debugging then revealed that our com- 
puter would only permit an employee to have 
“sex” if he also had a “holiday.” 

Submitted by: 

R. W. Cantwell 
Anderson, Ind. 



THE HOLE TRUTH 

The plague of the computer bill for $0.00 has 
been extended by the system into new areas 
for which we must all be watchful, not allow- 
ing ourselves to be overcome. Recently while 
getting some parts at a local business I no- 
ticed a clerk putting some new stock away. 
He opened a small envelope with a pink card 
attached to it and tried to empty the contents 
onto the counter. When nothing came out he 
checked the envelope carefully, then the 
counter top, then the nearby floor area, and 
finally the counter top again. Having found 
nothing he read the card on the envelope, 
smiled, handed it to me and went about his 
work. The card read, “Part number 9900020, 
Quantity 1, Name HOLE. Complete the re- 
verse side on any complaint with this part.” 

Submitted by: 

Dick Belaustegui, Consultant 
Reno, Nevada 



A REASONABLE EXCUSE 

During my previous employ, a co-worker 
submitted a test to the mercies of our com- 
puter as he was leaving work for the day. 
Owing to the urgency of his assignment, he 
anxiously sought the output on his return the 
next morning. One might imagine his dismay 
when he read the operator’s bold scrawl 
across the top of the JCL listing from his 
aborted run: “Job cancelled by operator- 
unable to mount tape on disk drive.” 

Submitted by: 

William L. Bowers, Sys. Analyst 
The Wm. S. Merrell Co. 

Cincinnati, Ohio 



MODERN DATA will pay $10.00 for any computer- or 
EDP-related item published in our WHAT HATH 
BABBAGE WROUGHT Dept. Humorous ‘information’ 
for consideration may include weird memos or oper- 
ating instructions, unusually incongruous documenta- 
tion, and off-beat items of a general nature ( for review 
by our off-beat editors). Send all submissions to: 
WHBW 

MODERN DATA 

3 Lockland Ave., Framingham, Mass. 01701 

All entries become the property of MODERN DATA. 
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your computer 
an$wering phone$ make$ 
a$ much $en$e a$ your 
board of director^ 
§weeping floor$... 



A DigiNet-1600 Data Concentrator 
makes dollars and "sense” 



Your Board of Directors was elected to direct— and 
your computer was acquired to compute. — But how 
much "salary" are you paying it to "answer phones"? 

With a General Electric DigiNet-1600 Data Concentra- 
tor on the job, your computer can resign from the phone 
answering chores and do more of what you are paying 
for — COMPUTING! But controlling phone net- 

works is but part of the total job a DigiNet-1600 Con- 
centrator can do for you: 

It'll help keep line costs down (by consolidating 



as many as 256 terminal inputs for transmission 
over a minimum number of voice-grade lines). . . 
It'll free your computer to do more computing (it 
speaks in 16 bit words and has a 4k to 32k memory 
to assemble blocks of data before re-transmission to 
the computer or the addressed remote terminals). . . 
It'll eliminate the need for external Modems and 
Multiplexers (these are plug-in options in the 
DigiNet-1600). 

— And it'll do much, much more! 



IDigiNet 






To find out how much more a DigiNet-1600 Data Concentrator can 
do for your digital network, write Sectionl 2, Data Communication 
Products Department, General Electric Company, P. O. Box 4197, 
Lynchburg, Virginia. . . .Your full line supplier of DigiNet Data 
Communications Equipment and Systems. 



GENERAL 




ELECTRIC 
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1971 SPRING JOINT 
COMPUTER 
CONFERENCE 

May 18, 19, 20, 1971 
Convention Hall 
Atlantic City, N.J. 



Atlantic City once again plays East Coast host to the American Federation of 
Information Processing Societies. This Spring’s JCC theme is “ Responsibility.” 



KEYNOTE ADDRESS AND 
LEAD-OFF SESSION 

Starting the SJCC on its journey to explore 
AFIPS’ “obligations to colleagues, clients, 
and customers — and its duty to society at 
large” will be keynote speaker Sir John 
Wall, Chairman of the Board of Inter- 
national Computers, Ltd. Sir Wall will dis- 
cuss the increasing responsibilities of the 
information processing field during the 
70s and the need for expanded communica- 
tion among manufacturing and user com- 
munities. 

The first program session, “Computing 
Machines — Menace or Messiah?”, imme- 
diately follows the keynote address and 
will be chaired by Stanley Winkler of 
IBM. Moderator will be Herbert Grosch 
of the National Bureau of Standards. The 
controversial Dr. Grosch is himself consid- 
ered a menace by some and a messiah by 
others. 



THE MAN IN CHARGE 

General chairman of the conference will 
be Dr. Jack Moshman, president of Mosh- 
man Associates, Inc., a management con- 
sulting firm with offices in Washington, 
D.C. A nationally recognized authority on 
the use of computers in election projection 
and in the solution of management prob- 
lems, Dr. Moshman was an active partici- 
pant in the formation of AFIPS in 1961. 



MINI-PAPERS 

Short technical notes ( papers of less than 2000 words ) will be read at special sessions held in addition to 
the regular, presently-scheduled sessions. The purpose of these “mini-papers,” according to Dr. Nathaniel 
Macon, technical program chairman, is to enable specialists to discuss innovations which could not other- 
wise be covered because of the relatively early deadlines established for the review of regular session 
papers. Schedules for mini-paper sessions will be posted at the convention. 
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SPECIAL ACTIVITIES 



To supplement the 36 technical sessions (3 
more than were given last spring), the SJCC 
program committee has scheduled: 

• An ECOLOGY FORUM chaired by Law- 
rence J. Fogel, president of Decision Science, 
Inc., will feature authorities from many disci- 
plines relating to this currently vital problem 
area. Smokers are advised not to. 

• An ART SHOW will include works from 
overseas contributors experimenting with the 
role of the computer as artist and medium. In 
addition, there will be a half-day ART FORUM 
with invited speakers and featuring a number 
of films demonstrating computer-generated art. 
Non Gustibus . . . 

• A SCIENCE THEATER located off the main 
exhibit floor will show films dealing with com- 
puter-oriented subjects. Parental permission is 
not required. 



EXHIBITS 

Between 160 and 175 organizations are ex- 
pected to exhibit in approximately 700 booth 
areas. Access to the exhibits will be more 
convenient than at previous Atlantic City 
conventions because the newly-enlarged 
Convention Hall permits placing all the 
exhibits on one level and separating them 
by wider aisles. Exhibit areas will be open 
from 9:00 a.m. (10:30 a.m. on Tuesday) 
until 7:00 p.m. (5:00 p.m. on Thursday). 



REGISTRATION FEES 



AFIPS MEMBERS $20 (pre-registration); $30 (registration at SJCC) 

NON— MEMBERS $50 (pre-registration); $60 (registration at SJCC) 



NOTES: Registration fees ( except for a $5 fee for students and uniformed military personnel , and a $10 “exhibits-only” fee) 
include one copy of the Proceedings. $15 of the non-member registration may be applied to membership in any 
AFIPS member society. 



CONFERENCE RECEPTION (May 18, 6— 8 p.m., Grenada Room of the Howard Johnson Motor Lodge) ... $8 

CONFERENCE LUNCHEON (May 20, noon, Traymore Hotel) $7 

PRE-REGISTRATIONS, including reception and conference reservations, will be accepted by mail until 
April 30. Checks must be made payable to "1971 SJCC" and mailed to: 

1971 SJCC Registration 
c/o AFIPS 
210 Summit Avenue 
Montvale, New Jersey 07645 



CONFERENCE REGISTRATIONS will be taken at Convention Hall Monday through Thursday during 
the following hours, respectively: 4 p.m. — 10 p.m.; 8 a.m. — 7 p.m.; 8 a.m. — 9 p.m.; 8 a.m. — 5 p.m. On May 
18, only, off-site registration desks will be open from 8 a.m. to noon in the lobbies of the following five hotels: 

Shelbourne, Dennis, Holiday Inn, Traymore, Sheraton-Deauville. 
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PROGRAM SESSIONS 


TUESDAY, MAY 18 - P.M. 


Session 1 . 


. .Computing Machines— Menace or Messiah? 


Session 2 . 




Session 3 . 




Session 4 . Law Enforcement and Judicial Administration 


Session 5 . 






C ompu ter -Aided 


Session 6 . 




Session 7 . 




Session 8 . 




Session 9 . 




Session 10. 




Session 11 . Competitive Evaluation of Interactive Systems 


WEDNESDAY, MAY 19 - A.M. 


Session 12. 




Session 13. 




Session 14. 




Session 15. 




Session 16. 




WEDNESDAY, MAY 19 - P.M. 


Session 17. 




Session 18. 




Session 19. 




Session 20. 






Computer 


Session 21. 




Session 22. 




Session 23. 




Session 24. 




Session 25. 






Computation, 


Session 26. 




THURSDAY, MAY 20 - A.M. 


Session 27. 




Session 28. 




Session 29. 




Session 30. 




Session 31. 




THURSDAY, MAY 20 - P.M. 


Session 32. 




Session 33. 




Session 34. 






Educational 


Session 35. 




Session 36. 


. . .Computer Acquisition: Purchase or Lease 



GETTING THERE 

Atlantic City, N.J., is an island, seven 
driving miles off the New Jersey 
coast, 120 miles south of New York 
City, and 55 miles southeast of Phila- 
delphia. Since one-third of the na- 
tions population — 60 million people 
— lives within 500 miles and 40 mil- 
lion people are within 300 miles, 
there are many ways of getting to 
and from the city: 

By plane — Scheduled daily flights 
by Allegheny Airlines into Atlantic 
City Airport and connecting flights 
by other major transcontinental air- 
lines at Phila., Washington, D.C., 
New York City. Bader Field, w 




flights arrive 
and depart daily at International Air- 
port, Phila., which is served by the 
Allegheny Airlines’ Conventionaire 
Service, only 25 minutes from Atlan- 
tic City. The trip is 60 minutes by 
non-stop express bus or airport lim- 
ousine. 

By car — Via the Atlantic City Ex- 
pressway, one of the sm oothest, swift- 
est tra\^333^ with a 

70-mpJr44«nt^^ miles. 

Has Gar?k^ State 

ParkwciN^bQd \ and 

PennsylvaniaT^ffifla^JlS^^inates 
in the heart of^mantic City, two 
minutes from Convention Hall. 

By bus — Express busses daily from 
New York and Philadelphia, regular 
service from Washington and Balti- 
more, and charter service. 

By train — Pennsylvania-Reading 
Seashore Lines from Phila., which is 
served by the Pennsylvania Railroad. 

By boat — Complete facilities at At- 
lantic City State Marina which in- 
cludes nine piers with 317 berths. 
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SJCC PRODUCT INDEX 



BOOTH NO. 



ACOUSTIC COUPLERS 

ComData 1721 

l/Onex Div. Sonex 1521/23 

RFL Industries 2416 

A/D CONVERTERS 

Raytheon Data Systems 2403 

ANALOG/HYBRID COMPUTERS 

Electronic Associates 2521 

Varian Data Machines 2619 

CASSETTE/CARTRIDGE TRANSPORTS 

Ampex 2217 

Auricord Div. Scovill 2424 

Cipher Data Products 1341 

General Electric 1526/28 

Genisco Technology 2105/07 

Sykes Datatronics 1524 

COMMUNICATIONS PROCESSORS 

Computer Communications 2537 

Intercomputer 1176/78 

Tempo Computers 1449/51 

Varian Data Machines 2619 

COMPUTER OUTPUT MICROFILM SYSTEMS 

California Computer Products 2411 

Eastman Kodak 1031 

Singer/ Link 1713 

CRT TERMINALS 

Atlantic Technology 1159 

Beehive Medical Electronics 2465/67 

Bunker Ramo 1631 

Centronics Data Computer 1425/27 

Computek 1 626/ 28 

Computer Communications 2537 

Computer Terminal 1117 

Conographic 1160 

Conrac 1513 

Delta Data Systems 1139 

Hewlett-Packard 2625 

Incoterm 1975/77 

Lundy Electronics 2436/38 

Photophysics 1955 

Princeton Electronic Products 2402/04 

Raytheon Data Systems 2403 

Sycor 2513 

Tektronix 2501 

Ultronic Systems 1666/68 

Video Systems 2301/03 

Wiltek 1419/21 

DATA ACQUISITION SYSTEMS 

Raytheon Data Systems 2403 

Singer/Link 1713 

DATA COLLECTION DEVICES 

Customized Data Systems 1525 

DATA TRANSMISSION DEVICES 

Customized Data Systems 1525 

General Computer Services 2418/20 

Raytheon Data Systems 2403 

DIGITIZERS 

Bendix Computer Graphics 1213 

Calma 2143/45 

Science Accessories 1190 

Visicon 1979 

DISK & DRUM SYSTEMS 

Ampex 2217 

Applied Magnetics 1735 

Bryant Computer Products 1655 

California Computer Proucts 2411 

Diablo Systems 2101/03 

General Instrument/MagneHead .... 1731/33 
Genisco Technology 2105/07 



BOOTH NO. 



Hewlett-Packard 2625 

Information Storage Systems 1239 

Peripheral Equipment 2017 

Potter Instrument 1647 

Singer/ Librascope 1719 

DISK PACK CLEANERS 

Kybe 1186/88 

FACSIMILE EQUIPMENT 

Xerox 1623 

KEY-TO-TAPE/DISK SYSTEMS 

Addressograph-Multigraph 1847 

Consolidated Computer 1941 

Inforex 2237 

Sycor 2513 

KEYBOARDS & KEY DEVICES 

Micro Switch 1182/84 

MAGNETIC CARD EQUIPMENT 

Wiltek 1419/21 

MAGNETIC TAPE CLEANERS & CERTIFIERS 

Kybe 1186/88 

Recortec 1836 

MAGNETIC TAPE DRIVE COMPONENTS 

Micro Switch 1182/84 

MAGNETIC TAPE TRANSPORTS & SYSTEMS 

Ampex 2217 

Bucode 2337/39 

Cipher Data Products 1341 

Hewlett-Packard 2625 

Kennedy 1660/62 

Peripheral Equipment 2017 

Potter Instrument 1647 

Texas Instruments 1505 

Wiltek 1419/21 

MEMORIES— Core, Wire & Semiconductor 

Ampex 2217 

Cambridge Memories 1176/78 

Memory Technology 1331/33 

Plessey Memory Products 2331/33 

Quadri 1409/1 1 

MICROFILM EQUIPMENT 

Eastman Kodak 1031 

NCR 1506/16 

Xerox 1623 

MINICOMPUTERS 

Cincinnati Milacron 1759 

Data General 1639 

Digital Computer Controls 1737 

Digital Equipment 1432/46 

Electronic Processors 1413/15 

Hewlett-Packard 2625 

Raytheon Data Systems 2403 

Texas Instruments 1505 

Varian Data Machines 2619 

MIS & BUSINESS COMPUTER SYSTEMS 

Four-Phase Systems 2023 

General Computer Services 2418/20 

Tracor Data Systems 1219 

Video Systems 2301/03 

MODEMS 

Codex 1153 

ComData 1721 

I/Onex Div. Sonex 1521/23 

Milgo/lCC 1249 

Penril Data Communications 1345 

RFL Industries 2416 

Sangamo Electric 2507 



BOOTH NO. 



Singer/TeleSignal 1820 

Ultronic Systems 1666/68 

MULTIPLEXERS 

Codex 1153 

ComData 1721 

General Electric 1526/28 

l/Onex Div. Sonex 1521/23 

Milgo/lCC 1249 

Raytheon Data Systems 2403 

RFL Industries 2416 

Singer/TeleSignal 1820 

Timplex 1664 

Ultronic Systems 1666/68 

OPTICAL CHARACTER/MARK READERS 

Optical Scanning 1838 

PAPER TAPE EQUIPMENT 

Datascan 2319/21 

Digitronics 2117 

Texas Instruments 1505 

PLOTTERS & DRAFTING SYSTEMS 

Auto-Trol 2543 

Eendix Computer Graphics 1213 

California Computer Products 2411 

Calma 2143/45 

Electronic Associates 2521 

Gerber Scientific Instruments . . 1122/24 

Houston Instrument 1747 

Varian Data Machines 2619 

Versatec 2412/14 

POWER MONITORS 

Airoyal Manufacturing 2329 

PRINTERS 

Centronics Data Computing . . , 1425/27 

Data Printer 1564/66 

A.B. Dick 1111 

Fujitsu 1622/24 

NCR 1506/16 

Odec Computer Systems 2144 

Per Data 2426/28 

Potter Instrument 1647 

Syner-Data 1453 

Varian Data Machines 2619 

Versatec 2412/14 

Vogue Instrument/Shepard Div 1154/56 

PUNCHED CARD EQUIPMENT 

Bridge Data Products 1559/61 

Decision Data 2325/27 

Potter Instrument 1647 

REMOTE BATCH SYSTEMS 

Data 100 1134/38 

Delta Data Systems 1139 

Tracor Data Systems 1219 

TELEPRINTER TERMINALS 

ComData 1721 

Data 100 1134/38 

General Electric 1526/28 

Syner Data Systems 1453 

Teletype 1145 

Texas Instruments 1505 

Tracor Data Systems 1219 

Western Union Data Services . . 2629/31 

Wiltek 1419/21 

TIME-SHARE SYSTEMS 

Digital Equipment 1432/46 

Tracor Data Systems 1219 
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INFORMATION INTERCHANGE 
BETWEEN DISSIMILAR SYSTEMS 



HERBERT S. MELTZER and HUBERT F. ICKES • IBM Systems Dev. Labs., San Jose, Cal. and Poughkeepsie, N.Y. 



An ASCII Task Group has developed valuable insights which will help those 
involved with several systems having dissimilar architecture — an increasingly 
common situation . 



The explosive proliferation of computer commu- 
nications is probably the most important recent 
development in the data processing industry. 
Howevej, just as the expansion of verbal commu- 
nications among nations has reinforced our aware- 
ness of linguistic barriers, our experience with 
computer communications has exposed the in- 
compatibilities of various coding schemes. 

Past efforts at reconciling these differences 
culminated in the American National Standard 
Code for Information Interchange (ASCII). How- 
ever, ASCII has its limitations, particularly in that 
the character code which ASCII offers requires 
translation when data is stored in another code 
form, such as binary. Thus the problem remains of 
how best to apply ASCII when interchanging data 
between dissimilar computer systems. 

This article analyzes data interchange, first ex- 
amining codes and then looking at the interchange 
mechanism. Subsequently, three problems are ad- 
dressed. First, the problem of transferring data 
files from one system to another. Second, the prob- 
lem of converting a single system’s files to ASCII. 
Finally, the problem of transferring a high-level 
language application program between systems. 



Hubert F. Ickes is an ad- 
visory planner at IBM's 
Systems Development Div. 
Laboratory in Poughkeepsie 
where he is a member of 
the Systems Standards de- 
partment. Mr. Ickes re- 
ceived a BSEE degree from 
Carnegie Institute of Tech- 
nology in 1950 and joined 
IBM that same year as a 
customer engineer in Can- 
ton, Ohio. He is a mem- 
ber of the Association for 
Computing Machinery and 
also the American National 
Standards Institute subcom- 
mittee on codes. 



ANALYSIS OF CODES 

A code is a bit pattern representing some concept 
significant to an application. It can represent a 
character, a hardware task such as “backspace” or 
a numerical value. A code set is a collection of 
codes of similar format (e.g., ASCII, 32-bit float- 
ing-point hexadecimal). Some code sets include 
essentially the same concepts, but with different 
bit patterns, such as Hollerith and ASCII. A fam- 
ily of code sets (including “invisible” code sets 
generated by appending parity bits ) is a collection 
of code sets, each of which a system requires to 
perform all its specified functions. For example, 
the IBM 1401 has a family of essentially four code 
sets: the graphic characters, the algebraic digits, 
the address numbers, and the operation codes. 
These are all expressed in BCD characters. Typi- 
cally, a system has a family of code sets in which 
code sets are not redundant (e.g., both 36-bit 
floating-point binary and 32-bit floating-point 
binary codes would not be available). An intricate 
and comprehensive set of interrelationships (al- 
gorithms for translation ) operate between any two 
code sets for which conversion is meaningful. Such 
algorithms range from (1) a simple “PACK” or 
“UNPACK” instruction converting between signed 
overpunched decimal digit characters and packed 
decimal numbers, to (2) a Fortran algorithm for 
translating a floating-point decimal character string 
to a floating-point hexadecimal number, to (3) an 
assembler system translating from mnemonic oper- 
ation codes expressed in alphabetic and digital 
characters to machine operation codes. Each rela- 
tionship is expressed in the context of the appli- 
cation, and translations between code sets in the 
family of codes are invoked, when necessary, by 
the problem programs. 

Code sets are presumed to be unambiguous, i.e., 
for a particular code identification a specific bit 
pattern represents one and only one meaning. 
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Conversely, a meaning is represented by one and 
only one bit pattern. However, in all existing im- 
plementations, some exceptions in the form of 
dualing have been introduced. The purpose of 
dualing is to accommodate a greater number of 
meanings than can be provided by the unique bit 
combinations of one code set. For example, in 
BCD the ampersand and the plus sign occupy the 
same bit pattern. And in EBCDIC, zoned decimal 
bit patterns overlap with alpha bit patterns. Such 
exceptions complicate automatic translation be- 
tween two code sets in which the same pairings do 
not exist since the translator cannot determine 
which of the alternative target bit patterns to sub- 
stitute by simply examining the source bit pattern. 
Furthermore, in some pairs of code sets the identi- 
cal meanings may not exist, e.g., in EBCDIC there 
is a bit pattern representing “<j>” that does not exist 
in ASCII. Fortunately, this problem is relatively 
minor since the ambiguities generally affect data 
which is of minor significance to an application 

(e.g.,T). 

More important is an ambiguity problem which 
arises in the following manner. As a rule, a pro- 
grammer explicitly identifies the data code of a 
field with a source program data description. The 
value of a field consistent with this data descrip- 
tion is its token. In addition, the programmer may 
implicitly identify a code by loading a particular 
register or performing a particular operation, 
thereby giving the field an identity different from 
his prior explicit data description identification. 
Alternatively, a programmer may explicitly “rede- 
fine” the data code of a field. In either case, he 
endows the bit pattern with a further value of 
meaning which actually differs from its token. As a 
result, the system does not unambiguously know 
the contents, or the code of the contents, of any 
field in any record. This obviously leads to a prob- 
lem in program interchange. 

ANALYSIS OF THE INTERCHANGE MECHANISM 

Interchange can be undertaken in many environ- 
ments. Among them are: (1) Widespread inter- 
change of data — dissemination of data to many 
recipients with different systems, as in the ex- 
change of well-logging data among oil companies. 
(2) Reporting of data — the collection of data 
from numerous dissimilar originators. (3) Commu- 
nication between two systems — two systems in- 
terchanging with each knowing the characteristics 
and capabilities of the other. (4) Unconstrained 
interchange of programs and data — routine, ef- 
ficient, daily exchange of jobs among two or more 
systems for such purposes as load-sharing or 



staged processing. (Here interchange is antici- 
pated and preparations are made.) (5) Unantici- 
pated interchange of programs and data (e.g., 
with a backup system in case of system failure) 
— identical to the preceding, except that inter- 
change is not anticipated and no preparation is 
made to facilitate it. (6) Replacement of an in- 
stalled system — with time to plan an orderly, 
one-time conversion. 

In all these environments data is broken into 
units of fixed length determined by the CPU. 
These units are then fetched in parallel from main 
storage by a channel. The channel transfers the 
data through control unit, drive, and recording 
mechanism to the medium. In the process, the sys- 
tem may also insert control information or modify 
the data. For example, the hardware may append 
parity bits, or the software may set record lengths. 

A flow diagram for these kinds of conversions, 
translations, and transformations is shown in Fig. 
1. A bit dump from any medium would be unrec- 
ognizable to a program or to the programmer. But 
on input the exact inverse of output changes are 
performed at fixed intervals identically to every 
unit, independent of the content or the code of the 
data. Thus the record is restored in memory, inde- 
pendent of the code of any field. 

Data interchange between similar independent 
systems (that is, systems whose architecture, reg- 
ister lengths, and data formats are essentially the 
same ) is affected in much the same way as data is 
stored and retrieved in one system. Both systems 
map with the same alogrithm, applied non-selec- 
tively to the data (see Fig. 2). The sending system 
modifies the data mapping unit by unit (e.g. byte, 
word ) , and records the modified data on the med- 
ium. The receiving system performs the inverse, 
and the data — even in mixed code form — is 
once again identical to its bit pattern before it was 
interchanged. 
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Laboratory in San Jose, Cal. 
where he helps to establish 
IBM standards for tape and 
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and data descriptive lan- 
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the IBM Poughkeepsie Lab 
in New York as well as 
at San Jose. He has a B.S. 
and M.S. degree from 
Cornell Univ. and a Civil 
Engineer's degree from 
Columbia Univ. 
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This Japanese character demonstrates how you can 
personalize your printout with the unique Bright Industries* 
BI 1215 Bar Printer. You may choose literally any 
type face in any language, and in any size to one-quarter inch. 
Fonts can be changed in the field in minutes. 




This character is the Japanese 
ideograph for the word 
"bee.” It is composed 
of two distinct char- 
acters ( and printing 
strokes ), one symbol- 
izing the general con- 
cept of insect, the other 
the specific concept of 
bee. Only the 
BI 1215 lets 
you go back 
and increase 
your vocabulary 
so elegantly; with 
a Roman font it 
enables you to go 
back and underline 
or add phonetic 
symbols. 



This character will print to perfection less expen- 
sively and more reliably because the Bright 
Industries’ BI 1215 is built simply, tested rigorously, 
and serviced painstakingly from delivery day 
through the life of the product. 



This character was brought to 
you by the Bright Industries’ 
BI 1215 Bar Printer. There’s 
nothing else like it in the world. 

Bright Industries, Inc. 
One Maritime Plaza, San Francisco • 941 1 1 
Telephone: (415) 391-9794 

Bright Industries is an affiliate of Tracor,Inc. 



This character aligns 
so precisely both 
vertically and hori- 
zontally that you can 
emphasize by over- 
printing a line and 
still achieve a print- 
out so faultless you’d 
be proud to sign your 
name to it. The BI 
1215 will maintain 
this quality of print- 
out at rates to 300 
lines per minute, 132 
characters per line. 




INDUSTRIES INC. 
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INFORMATION INTERCHANGE 



Cont'd 

On the other hand, systems with different archi- 
tecture present barriers to automatic interchange 
of data because of the various incongruities of 
code and architecture. For example, a number rep- 
resented in the first system by 36-bit floating-point 
binary must be represented in the second system 
as 32-bit floating-point hexadecimal. The following 
36 bits may be six characters in the first system, 
mapping to 48 bits in the second. To translate 
these a selective mapping matrix is required as 
shown in Fig. 3. The mapping matrix of the send- 
ing system maps the data, unit by unit, from its 
main storage to some pattern on the interchange 
medium. The receiving system might not use units 
of the same length or algorithm for each unit. If 
the codes on the source system’s files are mixed, 
the system must be able to identify codes as they 
are encountered in order to use the proper con- 
version algorithm. However, with current tech- 
nology there is no way for a mapping matrix to be 
aware of an application program’s explicit and im- 
plicit code designations. Therefore, data in mixed 
codes can not be interchanged between systems of 
different architecture. 



Character String 

I K— 

Floating Point 

dZ 



h — + 1 

I 



Bit String 



] 



Mapping Matrix 



Drive 


Control 


Channel 


Resident 


Library 




Unit 




IOCS 


Routine 



Convert 

Translate 

Transform 



Fig. 1 — Data storage in a single system 




PROBLEM 1: Data Interchange between Dis- 
similar Systems . The preceding section has shown 
the manner in which data interchange becomes 
difficult if the systems involved are dissimilar and 
the coding structure of the files is complex. The 
following subsections discuss approaches to meet- 
ing this problem. 

EMULATION 

Emulation is the most effective way of avoiding a 
conversion. It consists of the processing of data in 
a system operating as though it were another sys- 
tem. The receiving applications program and the 
data formats are written as though they were op- 
erating in the sending system. This reduces the 
problem to interchange between similar systems. 
However, if the receiving system is operating in its 
native mode for some applications and emulating 
another system for other applications, interchange 
between these two sets of applications remains a 
problem. 

CONTEXTUAL PROCESSING OF ALIEN CODES 

In some cases, application programs can be writ- 
ten to operate upon alien codes. This is problem 
program emulation. Either the sending application 
is modified to record the data in the native mode 
of the receiving system, or the receiving appli- 
cation is modified to process the data in the native 
mode of the sending system. 
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Fig. 2 — Code interchange between similar systems 
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This once again reduces the problem to inter- 
change between similar systems by placing the 
burden upon the applications programs. However, 
the technique would be complicated if any auto- 
matic code conversions were attempted. For ex- 
ample, if a six-character field followed by a ten-bit 
string were to be interchanged, any automatic op- 
eration upon the character codes in either system 
(e.g., translation of 6 to 8 bits per character, rear- 
rangement of bits ) would be done on the charac- 
ters and the bit string. The applications program- 
mer would have to undo this operation to restore 
the bit string to its initial length and sequence. If 
the programming language permitted, the pro- 
grammer would convert his source program by in- 
serting field descriptors reflecting the alien sys- 
tem's computation codes. This would alter the 
field equivalences ( “redefines”) and record length 
controls. (It would also fail if the program ex- 
plicitly or implicitly assigned more than one code 
to a field.) The resulting program is bound to a 
particular set of alien codes and is not generally 
useful. Labor can be reduced by emulating a file 
at a time, if the compiler can assign the field de- 
scriptors. Even then, however, the user must en- 
sure the correct code at subroutine and system 
software interfaces, and the program is trapped 
into more complex code mixes. Moreover, alien 
number formats degrade performance, increase 
costs of program testing and maintenance, and re- Fi s- 
duce usefulness of library subroutines and system 
functions. Finally, no standard programming lan- 
guage offers facilities for field descriptor insertion. 
Considering the number of codes in current use, 
future availability of such facilities seems unlikely. 



CONTEXTUAL TRANSLATION WITH DESCRIPTORS 



This technique would enable automatic selective 
translation of mixed code sets. Each code would 
be identified as it is encountered in the data 
stream, and the proper translation algorithm could 
be selected. There are essentially two methods of 
automatic identification: (1) one or more record 
descriptors could define the code of each of the 
fields in each of the record types in the file, and 
each record could identify its descriptor; or (2) 
each field may have a field descriptor adjacent to 
it in the record. Both methods might be used in 
the same file. This technique requires standard- 
ization of all the possible source and target data 
formats, a descriptor for each, and a method for 
associating a record with its descriptor. The de- 
scriptors may be placed onto the records manually 
or automatically, although manual placement is la- 
borious and prone to error. Automatic placement 




3 — Hypothetical code interchange for dissimilar systems 



requires the same types of constraints as before — 
no explicit or implicit redefinition of fields, loss of 
equivalences and record length controls, and po- 
tential loss of subroutine library functions. Such 
selective mapping is not likely to be supported in 
hardware. Selective mapping impacts program 
performance. The inclusion of descriptors in a 
record impacts main storage, channel, and media 
utilization. The expense of implementation, main- 
tenance, and especially testing, is so high that this 
method would only be used in anticipation of in- 
terchange. Applicability and feasibility in small 
systems is doubtful. There has been no demonstra- 
tion of feasibility at the current state-of-the-art, 
and efforts to standardize data descriptive lan- 
guage have been terminated here and in Europe. 



CONTEXT-FREE TRANSLATION 

With this technique one code set is used in inter- 
change, reducing the problem to one mapping al- 
gorithm between the interchange medium code 
set (i.e., ASCII) and the corresponding system 
code set. Character code sets should be used be- 
cause they represent the greatest range of values. 
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Meet 

TV£D 

your friendly forms reader 



He reads pages and documents 
as fast as you can feed him. He 
reads them gently. He reads 
them quickly. In fact his thruput 
rate and price give FRED a 
Cost-Performance ratio that’s 
tops in his class. 

You’ve guessed it’s just a 
friendly disguise, right? Beneath 
FRED’s colorful costume can be 
found the versatile Scan-Optics 
20/20™ optical character 
reader. The 20/20 reads turn- 
around documents, such as 
invoices and orders. Reads lists, 



records and inventory reports. 
Reads virtually all sizes and 
types of forms. It’s off-line. It 
obsoletesall keyboard systems. 

Many more features too. Like 
direct data to mag tape con- 
version, font variety, compre- 
hensive software, add-on 
options ... to name just a few. 
But see for yourself. Call 
203-289-6001 for a demo date. 

Or for starters, send for our 
brochure and specs. 
Scan-Optics Inc., Prestige 
Park, E. Hartford, Conn. 06108. 



Call him FRED or call him 20/20. 
Either way he’s the modern data 
input system that’s friendly to 
your forms . . . and to your 
computer. 




Scan Optics Inc 
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. . . An advanced system of digital error detection and correction. . . 
specifically designed to protect your data communications channels 
from costly gremlins and garbling. 



No change in your system is required; CorCom interfaces directly 
with existing modems and terminals. The result: safeguard margins 
of error protection never before attainable. 

Want to get your message across? Listen to ours. Write or call: 




MICRO-DESIGN INC. 

1055 First Street, Rockville, Md. 20850 
(301)424-4600 
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(It is, for example, hard to represent a persons 
name in floating-point binary. ) Also, if the code set 
is characters, the problem programs can use stan- 
dard high-level language functions to convert be- 
tween bit strings or dense numerics and character 
strings. Admittedly, this technique has disadvant- 
ages. Machine, device, and control codes cannot 
be interchanged. The conversion and expansion of 
dense numerics has a deleterious effect on main 
storage performance and space utilization. Charac- 
ter strings utilize channel and storage medium less 
efficiently than the binaiy numbers they replace. 
Dualing may present a minor obstacle. Finally, 
there may be a loss of accuracy due to radix 
change on conversion. However, the advantages 
seem far more noteworthy. 

• Characters are a proper subset of every system. 
Pre-existing files or programs will not be affected 
by later developments. 

• Unlike emulation, conversion can be done in an 
orderly, incremental manner. The changeover 
from computational forms to character strings can 
be programmed one file at a time. At a convenient 
time, the files can then be cut over to the new 
character code set, ASCII. 

• Support is centralized, easily developed, tested, 
maintained, and extended to other character code 
sets. 

• The technique is already known to programmers 
as it is currently in use to capture raw data and 
prepare reports. 

• Typically in “formatted,” “edited,” and “display” 
character strings, only 64 or fewer symbols are 
used, retaining capability to interchange among 6-, 
7-, or 8-bit systems without special provisions. 

Thus, it seems clear that context-free translation 
of character strings from/to native to/from ASCII 
is the most promising technique for interchange of 
information between dissimilar systems in the in- 
terchange environments (1), (2), and (6) dis- 
cussed previously. Interchange case (3) is a com- 
munications problem, not of significance to this 
discussion; cases (4) and (5) require that the sys- 
tems be similar in architecture. 

IMPLEMENTATION 

All interchangeable data files should adhere to the 
American National Standards for media, labelling, 
and data organization. The American National 
Standard Code for Information Interchange (AS- 
CII) provides a standard for the character code. 



The bit-patterns and their characters meanings 
must correspond precisely and only to those speci- 
fied in ANSI X3.4-1968. 

Users should ensure that dense numerics, over- 
punched or oversigned numerics, binary bit 
strings, binary or discontinuous binary address 
numbers or relative addresses, machine or device 
control codes, or any other noncharacter represen- 
tations do not appear in the data. Reprogramming 
to eliminate usage of these forms is necessary. 
Common programming languages have automatic 
functions to convert dense numerics and binary bit 
strings to/from character strings. In Fortran, use 
FORMATed I/O. In Cobol, use ACCEPT and 
DISPLAY. Programming to move an overpunched 
sign to a separate position is trivial, if you use a 
compiler which has not yet implemented the new 
CODASYL separate sign facility. 

PROBLEM 2: Conversion of a single systems 
files to ASCII. The problem of converting a single 
systems files to ASCII is largely equivalent to the 
problem of data interchange between dissimilar 
systems. For reasons apparent from the above dis- 
cussion, context-free translation is the best ap- 
proach to conversion to ASCII. That is, all charac- 
ter files should be converted to the source family’s 
character code and thence to ASCII. 

PROBLEM 3: Program Interchange. It is some- 
times desirable for a source program to be re- 
compiled and to operate in a computing system 
possessing a different family of codes from the 
one for which the program was originally written. 
Two primary considerations in doing this are, first, 
whether there are fields with multiple code identi- 
fications, and second, the program’s requirements 
for collating sequence. 

MULTIPLE CODE IDENTIFICATIONS 

It has been explained that a programmer may at- 
tach explicit or implicit code identifications to a 
field in addition to its explicit data description 
code identification. Thus, two or more meanings 
are extracted from a common bit pattern. How- 
ever, with contextual or context-free translation, 
only one of these meanings will be retained when 
that bit pattern is translated to the appropriate bit 
pattern in a second system. Therefore, such mul- 
tiple code identification is inimical to program in- 
terchange unless the second system actually emu- 
lates the first. Reprogramming to eliminate 
dependence on such ambiguities is required. 

SORTING AND COLLATING CONSIDERATIONS 

It is convenient to think of three cases of sorting 
and collating, each having its own implication 
with respect to the problem of program inter- 
change. Two of these cases are trivial. In the first, 
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We can... 

and . . . that’s based on a 
competitive test conducted 
by a 230 DATAPLOTTER® 
prospect . . . now a 
customer. What’s the 
secret? A unique, data 
compression technique. 

IF YOU’RE A TIME SHARE USER 
. . . the new 230 means even 
more to you ... up to 5 times 
faster than comparable units . . . 
Only $6,250 or lease it . . . 
there’s only one option — a 
110/300 baud selector switch 
for $175 . . . (110 or 300 is 
standard) . . . desk top size 
. . . light weight (42 lbs.), 
completely self contained. 

The new 230 joins our other 
digital plotting systems . . . now 
we cover the field: the new 100 



series on-line roll feed plotter 
. . . flatbeds include the 430/200 
DATAPLOTTER — 54" x 72" 
and its companion the 430/100 
with a plotting area of 31" x 36". 
There’s more to tell about the 
complete family of EAI systems. 
Write for descriptive material, 
or call Electronic Associates, 
Inc., West Long Branch, New 
Jersey 07764. Phone (201) 229- 
1100 Ext. 274. In Canada, 6427 
Northam Drive, Malton, Ontario. 
Phone (416) 678-1500 ■ 800011 
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graphics systems 




new program packages 
developed by 

Cullinane Corporation. 



EDP-AUDITOR: The most powerful tool 
yet developed for use by auditors to audit 
computer-based systems. 



IMS-CULPRIT: The highly successful CULPRIT 
Output Processor system now has a special version 
designed especially for IMS users. 



PLUS - D/A: The “PLUS” software security 
and control system, in use worldwide, is 
now available in a new Direct Access form. 



Too often the auditor has been the forgotten 
man : charged with the responsibility to ana- 
lyze and prove the integrity of computer- 
based systems, yet without the tools to do 
it effectively. 

This new generalized audit system changes 
all that. It can be used by any auditor, re- 
gardless of EDP experience. He can use it on 
any type of file, perform unlimited compu- 
tational work with unlimited test and 
selection criteria. 

Very efficient in its use of computer time, 
EDP-AUDITOR can produce any type of 
output for test purposes and can produce 
many and varied reports in one pass of a file. 
It will also generate random numbers. 

With very fast turnaround time, EDP- 
AUDITOR can run on any IBM or RCA 
computer, DOS, OS or TDOS, DOS. 

Auditors have never had a tool like this be- 
fore. Don't pass it up without investigating! 




CALL: Thomas M. Lescalleet 



Formerly a Controller of a leading computer 
consulting operation. Tom has wide experi- 
ence in business and accounting systems. 
When you talk directly to Tom about EDP 
AUDITOR you can talk in accounting or 
software terms. 



IMS-CULPRIT solves the chief problem of getting 
multiple production or one-time reports from your 
IMS data base on a batched, one-run basis. With 
IMS-CULPRIT’s predefined “SEG” parameters to 
define the desired part of the data base for the 
various reports, the segments for all the required 
(sensitive) levels of the hierarchy are brought to- 
gether in a buffer. When all corresponding segments 
are present, the buffer contents are delivered to 
CULPRIT as each succeeding lowest-level segment 
is changed, with higher level segments automatically 
changed when required. Different hierarchial 
structures are automatically handled. As each such 
record is obtained, IMS-CULPRIT tests and selects 
all the data it needs for many reports and/or sub- 
files before it goes to the next one. 

CULPRIT processes at speeds equivalent to well- 
written BAL programs. Outputs are specified by 
parameters contained on two simple form.,. Devel- 
opment time for your IMS application programs 
is much reduced, and one time reports can be 
generated on an overnight basis. 

CULPRIT is widely recognized as a landmark 
among packaged programs. The new IMS version 
makes it even more versatile. Send for a detailed 
technical brochure! 

CALL: James J. Baker 

An M.I.T. graduate (math major and honor 
society member ) who has completed require 
ments for a PhD at Harvard. Jim spent 5 
years in advanced software systems design 
at IBM. He 'll welcome your most searching 
questions about IMS-CULPRIT. 




PLUS - D/A, the most comprehensive source 
program library system on the market, is 
also exceedingly simple to use. It requires 
only half an hour for the average program- 
mer to learn (and remember) because of its 
clear and concise one-card control feature. 

PLUS-D/A re-uses old program areas and 
has character as well as blank compression 
with full restoration of the record, including 
all original sequencing and other ID. 

There are many other secondary features. 
We’ve had a great variety of experience with 
program library systems and have designed 
features that add much convenience and 
efficiency to the system. For example: 
variable number of records per track, use of 
less or more than one disk pack, reorgani- 
zation capability, “on-disk” backup, several 
operations performed with same access, ID 
features, etc. 

You know you need it. Find out details! 




CALL: Jean P. Lapointe 



Jean was responsible for the development of 
the highly successful PLUS system which is 
now in use throughout the U.S.. Canada. 
South America, and Europe. Jean will be 
glad to talk to you about the advantages 
herent in the new Direct Access version. 



MAIL: 



for details on 
EDP-AUDITOR 



Name 

Title 

Company . 



Address 

City State Zip . 



MAIL: 



for details on 
IMS-CULPRIT 



Name 

Title 

Company . 



Address . 
City 



. State . 



Zip . 



MAIL: 

Name 

Title 

Company . 



for details on 
PLUS - D/A 



Address 

City State . 



. Zip . 




Cullinane Corporation 
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INFORMATION INTERCHANGE . 



Cont'd 



Buy this economical 
80 column card reader. 




Get a 

96 column card reader, 
free. 



Our Model 8096 multiple card reader is priced 
competitively with standard 80 column card readers. 

But it reads System/3 96 column cards, too. 

Just insert the appropriate hopper and stacker; 
the 8096 adjusts itself to the correct card size. 

In Continuous Mode, it reads 96 column cards at 
775 CPM, 80 column cards at 375 CPM, stub 
varieties at up to 500 CPM. 

The 8096 is rugged. Built to last 20,000 hours. 
That’s about 10 years. And it won’t make many 
mistakes — not more than one error for every 300 
million possible data bits. 

We also have a higher speed multiple card 
reader. And low and medium speed, single capability 
card readers for 80 column cards or 96 column cards. 
And field conversion kits that let you turn them into 
multiple card readers, easily and inexpensively. 

Or, ask us to design and build special 
electromechanical peripherals for you. 

Our main point is: you don’t have to spend a 
fortune redesigning your hardware to read 96 column 
cards. With the Model 8096 multiple card reader, 
you can do it free. 

Send for details. They’re free, too. 



rhdl BRIDGE DATA 
LKJ PRODUCTS, INC. 

Subsidiary of Photon, Inc. 



738 S. 42nd Street 
Philadelphia, Pa. 19104 



Gentlemen: 

I like your kind of versatility. Send me details on the 
Model 8096. 

Name 



Title 



Company 



Address 



City 



State Zip 



Phone 



the record sequence is identical in all common 
codes, as when all characters in the key are num- 
bers or all characters are lower-case letters. In the 
second, the sorting sequence need not be the same 
for both systems when it does not affect process- 
ing. For example, the sorting sequence may 
merely determine the arrangement of records in 
directly addressable storage. In either of these 
cases, no difficulty will be caused by interchange. 
A simple translation may be sufficient; at worst, a 
resorting of the file may be required as well. 

In the third case, the sequencing must conform 
to application requirements and will generally not 
correspond to any hardware “compare” operation. 
If the source programming language offers a facil- 
ity to specify any character sequence, then pro- 
gram interchange may present no difficulty. How- 
ever, no programming language can automatically 
support a dependency upon complex sequencing 
rules, such as are used to construct a telephone 
directory. Therefore, in these cases of application- 
oriented sequencing, the programmer may have to 
rewrite these special procedures. 

SUMMARY 

If two programs operate on different code sets, it 
is convenient to translate codes from those used 
by the sender to those used by the receiver as 



The following American National Standards 
should be followed for interchange of recorded 
information: 

X3.4-1968 USA Standard Code for Information Inter- 
change; 

X3.6-1965 USA Standard Perforated Tape Code for 
Information Interchange; 

X3.1 1-1966 USA Standard Specifications for General- 
Purpose Paper Cards for Information Interchange; 

X3.14-1969 USA Standard Recorded Magnetic Tape 
for Information Interchange (200 CPI, NRZI); 

X3.18-1967 USA Standard One-Inch Perforated 
Paper Tape for Information Interchange; 

X3. 21 -1967 USA Standard Rectangular Holes in 
Twelve-Row Punched Cards; 

X3. 22-1 967 USA Standard Recorded Magnetic Tape 
for Information Interchange (800 CPI, NRZI); 

X3. 26-1 969 USA Standard Hollerith Punched Card 
Code; 

X3. 27-1 969 USA Standard Magnetic Tape Labels for 
Information Interchange; 

American National Standards Task Group X3L5 
is working on a standard to establish compati- 
bility for representation of arithmetic values in 
character strings interchanged between programs. 
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information is transmitted from one program to an- 
other. This translation can be accomplished auto- 
matically by hardware, by a generalized routine, 
or by both. It can also be accomplished by an ap- 
plication-oriented program, but this is neither 
automatic nor generalized. 

To translate between two code sets, the trans- 
lation mechanism must be informed of the source 
and target code sets, the target code set must con- 
tain at least those meanings in the source code set 
that the application has used, and the pairings 
must be unambiguous to the translator. This 
would have to be accomplished byte by byte, 
word by word, field by field; either uniformly 
or, in case of mixed codes, using different algo- 
rithms as the data stream is traversed. 

Upon examination of the mechanisms for trans- 
lation from code set to code set, it becomes ob- 
vious that in interchange or conversion of informa- 
tion between systems whose families of code sets 
are not identical, automatic processes are possible 
between only one code set of the source and one 
code set of the target. Thus, interchange of mixed 
codes cannot be accomplished. For generalized 
data interchange, the most applicable code set is 
the character code set. The standard interchange 
code set is ASCII. 

Attempting to translate two or. more codes sets 
between dissimilar systems is not a step function 
of increasing difficulty; it is a “cliff function.” In 
order to accommodate more than one code set in 
interchange between them, no translation can be 
required and the systems must be similar. There 
would then be no constraint on the number of 
code sets shared by the two similar systems. 

The problems of transition to ASCII are similar 
to the problems of interchange between an exist- 
ing system and an ASCII system. When an in- 
stallation has determined that it has requirements 
to interchange data among dissimilar systems or to 
convert to an ASCII system, it must make certain 
preparations in anticipation of interchange or con- 
version. There are constraints, side effects, and 
other considerations implied by context-free trans- 
lation of data represented entirely by character 
strings to ASCII. Programming techniques are 
available in most programming languages to ob- 
tain character-string-only files. If a user ensures 
that the data files anticipated for interchange have 
these properties, unhindered and widespread in- 
terchange can be accomplished. 

These rules are necessary to achieve inter- 
change among dissimilar systems, but they are not 
sufficient. The user must ensure that the informa- 
tion in the file is useful to the receiving appli- 
cation, that the application can locate and under- 
stand the information it receives, and that the 
receiving system has no constraints (e.g., program 
dependencies, data incompatibilities ) beyond 
those discussed here. A 



If your boss doesn't think 
you have power problems 

you need... 

PowerGuard 




1 


1 

c — 


1 




S3 





Each unit can be 
purchased for $1 ,1 75 

Lease plans 
are available 



PowerGuard is a com- 
plete high speed analysis 
system designed for people 
P with bosses who don't think 
' they have power problems. All 
you do is plug it in, sit back, and 
let the unit show how smart your 
boss is. That could mean a raise for 
you. But on the slight chance your 
boss is wrong, PowerGuard will record 
all your plant's or computer room's 
power malfunctions clearly showing 
the precise time each occurred. That's 
even better for you. Because if you 
really do have a power problem 
instead of what your boss presumed 
was faulty equipment, you'll save 
your Company time and money. 
That will impress your boss's boss. 
Maybe then you'll be your own boss. 

If power isn't your only problem 
and fluctuations in temperature and 
humidity are costing your company 
unnecessary dollars and time . . . 
prove it with EnviroGuard, and find 
out in time to do something about 
it. No other equipment is necessary 
to obtain a full and accurate record 
of your environment. EnviroGuard 
continuously monitors the tempera- 
ture and humidity for fluctuations 
that violate your own preset values, 
sounding a warning and permanent- 
ly recording the temperature and 
humidity when the environment falls 
out of your desired range. 



WESTERN UNION COMPUTER UTILITIES, INC. 
2601 EAST OAKLAND PARK BLVD., SUITE 401 
FORT LAUDERDALE, FLORIDA 33306 
PHONE (305) 563-8885 




WESTERN UNION COMPUTER UTILITIES, INC. 
2601 East Oakland Park Blvd., Suite 401 
Fort Lauderdale, Florida 33306 



• Please send me more information about 

I powerguardDenviroguardD 

Name. Title 

Company Phone 

Address. 

■ City State Zip. 

L. ------------- 
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PLANNING A DATA COMMUNICATIONS SYSTEM 

Part 4: Quantifying Data Communications System Performance 



SAUL STIMLER • Stimler Associates, Moorestown, N.Y. 



T his fourth part of a 5-part series of articles 
describes a method for estimating the per- 
formance of a data communications system and 
illustrates the results obtainable using this meth- 
od. Part 1 (April 1970) provided a broad overview 
to the subject of data communications systems. 
Part 2 (May, June 1970) discussed, the types and 
costs of various common carrier facilities. Part 3 
(Sept. 1970) considered the selection of data 
terminals. 



Consider the following “real-world” situation. The 
management of a multidivisional corporation is 
considering the feasibility of centralizing their cor- 
porate data processing facility. The batch process- 
ing needs of the remote locations would be served 
by a proper combination of mail and courier ser- 
vice, and the use of remote job entry terminals. 
Management has charged the corporate data pro- 
cessing staff to perform a feasibility study on the 
remote job entry terminal system. One approach 
the staff might follow would be to: 

STEP 1. Study the requirements of each remote 
location to be served; 

STEP 2. Prepare a functional specification , in- 
cluding such requirements as the traffic volumes , 
turn-around time requirements , and the reliability 
needed; 

STEP 3. Propose a system to meet the require- 
ments of the functional specification; 

STEP 4. Estimate the cost of the proposed system; 

STEP 5. Estimate the performance of the pro- 
posed system; 

STEP 6. Modify the design of the proposed sys- 
tem to reduce the cost within the functional re- 
quirements; 

STEP 7. Iterate Steps 4, 5, and 6 until a satisfac- 
tory design is achieved. 

This article addresses Step 5 — the estimation 
of performance of a proposed design. The objec- 
tives are to ( 1 ) illustrate the usefulness of estimat- 
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Fig. 1 — Major components of a remote job entry system. 



ing the performance of a specific data commu- 
nications system; and (2) to illustrate the general 
type of results obtainable using a method we shall 
propose. 

THE PROBLEM TO BE ANALYZED 

Considering the specific problem to be analyzed, 
assume that an important functional requirement 
is the daily transmission of 100,000 records, each 
100 characters in length. The system proposed is 
illustrated in Fig. 1. In operation, a magnetic tape 
containing the 100,000 records to be transmitted is 
prepared off-line at the remote location. When the 
data is to be transmitted to the central processor, 
the magnetic tape is mounted on the reader of the 
remote terminal. The necessary connection proce- 
dures between the remote terminal and the central 
processor are completed and transmission is in- 
itiated. Assume that a half-duplex line is used and 
the transmission of data is accomplished in the fol- 
lowing sequence of steps: 

STEP 1. The next block of data to be transmitted 
is read from the tape into a terminal buffer; 

STEP 2. The proper control signals are trans- 
mitted between the remote terminal and the pro- 
cessor, and the block is transmitted from the ter- 
minal buffer, through the communications net- 
work, to the processor; 

STEP 3. The received data is checked for line- 
introduced errors at the processor ; 

STEP 4. If no errors are detected, the processor 
generates an acknowledge message, transmits it to 
the terminal, and Steps 1 through 4 are repeated. If 
an erroi * is detected, a negative acknowledge is 
transmitted to the terminal, and the block in the 
buffer is retransmitted to the processor; 
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3 SECONDS 
= 100 CHARACTERS 
10 CHARACTERS 
= 300 CHARACTERS PER SEC. 

= HALF DUPLEX 
= ERROR-FREE ENVIRONMENT 
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Fig. 2 — Minimum transmission time versus line speed. 



Fig. 3 — Effects of error control procedure. 



STEP 5. Steps 1 through 4 are repeated until all 
the data on the tape is successfully transmitted to 
the processor. 

THE PERFORMANCE ESTIMATE RESULTS 

Simple arithmetic yields maximum performance of 
the system under ideal conditions, and directs the 
designer to first approximation values. For ex- 
ample, we know that a 10-character-per-second 
transmission rate at 100% throughput will require 
almost 12 days to transmit 100,000 records. Sim- 
ilarly, at 300 characters per second, our minimum 
transmission time is about 9 hours. These simple 
calculations are graphed in Fig. 2. To carry the 
estimate beyond the ideal level it is necessary to 
analyze the process in detail. The results of this 
analysis are shown in Fig. 3. The solid line is the 
9.3 hour minimum achievable transmission time 
for a line speed of 300 cps. The dashed line is the 
calculated time to transmit 100,000 records when 
an error control procedure is in operation, still as- 
suming, however, that no errors are introduced by 
the communications network. (This curve is calcu- 
lated using equations which we shall not elaborate 
on here. ) Point A indicates that approximately 94 
hours would be required to transmit the 100,000 
records when the records are read from the tape 
one-at-a-time, each 100-character record is trans- 



mitted to the processor, and the system waits to 
receive an acknowledge from the processor before 
the next block is read from the tape. It requires 10 
times longer to transmit the 100,000 blocks when 
the error control procedure is active and data is 



Before founding his own con- 
sulting company, Saul Stimler 
was employed by RCA for 8 
years, during which time he 
was variously Manager of Ad- 
vanced Systems Analysis in 
Product Planning, and mana- 
ger of a time-sharing project 
having an annual project expenditure rate of $1.6 
million. In connection with these tasks, Mr. Stimler 
developed numerous tests and criteria applicable to 
time-sharing systems. Since forming Stimler Associates, 
Mr. Stimler has used that experience to build his com- 
pany its present reputation as an authoritative source 
of evaluation data on the performance and cost/per- 
formance of all types of EDP systems. He is the author 
of Real-Time Data Processing Systems (McGraw-Hill, 
1969), and is presently completing a second book. 
Data Processing Systems — A Practical Approach to 
Their Evaluation and Measurement , from which this 
article has been drawn. 
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PROCESSOR RESPONSE TIME 




' DATA TRANSMISSION FROM TERMINAL (10% OF THE TOTAL TIME) 

Fig. 4 — Transmission percentage for 100-character blocks. 

PROCESSOR RESPONSE TIME 
\ ACKNOWLEDGE TIME 




Fig. 5 — Transmission percentage for 2000-character blocks. 



transmitted 100 characters at a time than when 
the data was transmitted as one continuous block 
(the solid line). This suggests using larger block 
lengths for transmitting the data. Point B indicates 
that about 13.5 hours are needed to transmit the 
100,000 records when 20 records are read from the 
tape and transmitted as one block of 2000 charac- 
ters. Thus, increasing the transmission block from 
100 to 2000 characters decreases the transmission 
time from 94 to 13.5 hours. Note that we are still 
assuming an error-free environment. 

Figs. 4 and 5 illustrate why it requires so much 
longer to transmit the 100,000 records when 100- 
character transmission blocks are used rather than 
2000-character transmission blocks. (Only the re- 
sponse time and acknowledge time components of 
non-transmission overhead are considered in this 
example to help concentrate on the method. In 
practice, other overhead factors, such as line turn- 
around time, propagation time, and coordination 
time are also considered.) Fig. 4 indicates that 
when 100-character blocks are transmitted, the ac- 
tual time spent in data transmission is only 10% of 
the total time; 89% of the time is spent waiting for 
the processor to acknowledge the receipt of the 
transmission block. Fig. 5 illustrates that when a 
2000-character transmission block is used, 69% of 
the total time is used for transmission of data from 
the terminal to the processor. Thus, the 2000-char- 
acter transmission yields about seven times the 
transmission efficiency as that achieved when the 
100-character transmission block was used. 

In the real world, however, data transmission is 
not error-free, and Fig. 6 illustrates the effect of 
communications line errors. The figure again illus- 
trates the relationship between the time to trans- 
mit 100,000 blocks and the transmission block 
length. The dashed curve is for the error-free envi- 
ronment and is identical to the dashed curve in 
Fig. 3. The lower solid curve graphs the situation 
when the average error rate is one character in 
error for every 10,000 characters transmitted. The 



time to transmit 100,000 records for all practical 
purposes is the same as in the error-free environ- 
ment. The upper solid curve graphs the estimated 
performance when the line error rate is one error 
in 1000 characters transmitted. The time drops 
from 106 hours when a 100-character-per-trans- 
mission block is used to about 42 hours for the 
100,000 records at the minimum transmission time 
when a 600-character transmission block is used. 
However, the time does not continue to decrease 
as in the error-free environment. This is because as 
block length increases, the time required to re- 
transmit blocks received with errors increases. 

The effects of transmission block length, com- 
puter response time, and line-introduced errors on 
the remote job entry system performance have 
been briefly considered. Line speed is another 
parameter which may be expected to have a great 
effect on system performance. For example, we 
would expect a tripling of line speed to reduce 
transmission time by two-thirds. However, will 
we, in fact, triple the transmission efficiency? Fig. 
7 illustrates the ratios of times to transmit the 100,- 
000 records when 300 and 900 cps lines are used. 
The same line error rate is assumed for the two 
line speeds. The dashed line indicates the theo- 
retical maximum ratio of 3. Using a 100-character 
block length, the achievable ratio is 1.07 — an in- 
crease of only 7% in transmission efficiency — 
though the line speed is tripled. This is due to the 
relatively long period of time the system has to 
wait for the computer to respond relative to the 
data transmission time. Even for 3000-character 
transmission blocks, the graph shows the improve- 
ment is still considerably below the theoretical 3. 
(As illustrated in Fig. 4 and 5, the computer re- 
sponse time must be reduced to increase appre- 
ciably the transmission efficiencies for transmission 
block lengths below 3000 characters. ) 

CLASSIFYING DATA COMMUNICATIONS SYSTEMS 

Data communications systems can be classified 
into three types. The first, illustrated in Fig. 8-a, 
consists of two bulk data transmission terminal 
subsystems. The terminal devices may typically be 
magnetic tape devices, card readers, and/or print- 
ers. During actual transmission of data the human 
operator need not be considered in the estimation 
of performance. This is the easiest type of data 
communications system to quantify. Fig. 8-b illus- 
trates a system which consists of a bulk data trans- 
mission terminal subsystem transferring data to 
and receiving data from a processor subsystem. 
Again, during data transfer, the human is not 
directly involved. However, the processor sub- 
system may be servicing other terminal subsystems 
as well as performing internal processing functions 
simultaneously with data transfers to the terminal 
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Fig. 6 — Effect of transmission block length on achievable 
transmission time. 
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Fig. 7 — Effect of line speed on achievable transmission time. 
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being analyzed. This is the type of system analyzed 
in this article. The importance of response time 
was illustrated in the calculated results described. 
In a reasonably complex system of this type, the 
calculation of response time may be non-trivial. 

Fig. 8-c illustrates the most difficult class of sys- 
tem, where the data transfer is between a transac- 
tion-oriented terminal subsystem and a processor 
subsystem. A teletypewriter and video data ter- 
minal are examples of transaction-oriented ter- 
minal devices. With these devices, a human enters 
a single transaction, usually through a keyboard, 
and awaits a reply from the processor subsystem 
before entering the next transaction. The man-ma- 
chine interface and the functioning of the human 
may be the critical factors limiting the perform- 
ance of this type of data communications system. 

MEASURES AND METHOD 

Two quantitative measures for performance are 
suggested: The throughput rate capability of 
the System, which is the maximum number of 
records or transactions the system can successfully 
transfer per hour in an error-free environment and 
without regard to response time requirements. 

The achievable throughput rate of the sys- 
tem, which is the maximum number of records or 
transactions the system can successfully transfer in 
the expected environment when response time re- 
quirements must be met. The effects of errors and 
failures are included in this measure. 

In brief, the performance estimation process requires the 
analyst to: 

1. Obtain the information needed as input to the 
analysis. Generally a functional specification for the sys- 
tem, a hardware (and software, where appropriate) con- 
figuration, and a description of the operation usually suffice 
as input for a performance estimate. 

2. Choose appropriate parameters. In the example de- 
scribed, the choice of transmission block length as an im- 
portant parameter may not be nearly as obvious as line 
speed. Examining the relative effects of performance of the 
components, as was done in Figs. 4 and 5, is an important 
way of identifying significant parameters. 

3. Develop a mathematical relationship or simulation 
model for the system. 

4. Perform the needed calculations. 

5. Present the calculated results in a form readily 
useful to the recipient. 

A NOTE ON RELIABILITY 



(B) TYPICAL APPLICATION: REMOTE JOB ENTRY 

« COMMUNICATIONS NETWORK- 



(C) TYPICAL APPLICATION: REAL-TIME AND TIME-SHARING SYSTEMS 

Fig. 8 — Classification of data communications systems for 
performance estimation purposes. 



The words “estimate” rather than “calculate” has 
been used in this article to indicate that for com- 
plex systems, development of numerical values for 
performance is at best approximate. For systems 
such as that illustrated in Fig. 8-a, a well-consid- 
ered estimate with reasonably good input data 
should give results within 15% of measurable val- 
ues. Real-time systems of the type illustrated in Fig. 
8-c, agreements within 30% may be expected. ▲ 
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ELECTROSTATIC PRINTER\PLOTTERS 
FOR SMALL SYSTEMS 



RONALD LEE, Systems Analyst • Versatec, Inc., Cupertino, Cal. 



EDITOR’S NOTE: If you’re a small system user 
happy with your present low-speed teleprinter, 
higher-speed impact printer, or pen plotter, you 
can get by without reading this article. But if 
you’re not, or if you’re using a combination of 
these output devices, you owe it to yourself to 
consider the arguments for an alternative output 
device that “puts it all together.” 



The rapid acceptance of the minicomputer in the 
scientific, process control, and engineering envi- 
ronment has brought with it accompanying prob- 
lems in the area of systems design. The problems 
have arisen because — until recently — peripherals 
were not specifically related to the minicomputer, 
but were instead adaptations of large-scale system 
peripherals. 

A minimum minicomputer system usually costs 
in the range of $10,000 to $12,000. However, as the 
system user begins adding peripherals to enhance 
performance, a medium-speed system soon results 
that can end up costing three to four times the 
original cost of the minicomputer. In addition to 
the computer, the user usually requires a tele- 
printer for about $2,000, and, often, a paper tape 
punch and reader system for another $7,500. 
Where ordinary teleprinter speeds are unaccept- 
able, a medium-speed impact printer is purchased 
for $10,000 to $12,000. Then, to provide graphics 
capability, a small plotter is added for $5,000 to 
$6,000. As a result, the user’s expenditure rises 
from around $12,000 to approximately $35,000. 

Today, new, silent electrostatic printers, plot- 
ters, and combination printer/plotters can reduce 
that cost by approximately $10,000. But even more 
importantly, they eliminate the system’s major 
bottleneck — the output mode. 

BENEFITS 

Typically, teleprinters are slow devices which 
print at rates from 10 to 30 characters per second, 
or approximately 8 lines per minute. A listing of 
300 statements, for example, would require 



roughly 40 minutes on the average teleprinter. The 
newer electrostatic printers, capable of printing at 
600 1pm, can handle the same task in less than one 
minute at approximately one-half the cost of im- 
pact printers with comparable performance. 

There are additional benefits to using non-im- 
pact printers in minicomputer systems. One is 
that, except for the paper transports, they have no 
moving parts and are therefore three to four times 
more reliable and less expensive to maintain than 
the electromechanical devices they replace. An- 
other benefit is that electrostatic devices can pro- 
vide both character and graphic capability. Pre- 
viously, a system user had only two choices: he 
could use his printer to plot low-resolution charts 
with asterisks or other characters, or he could pur- 
chase a high-resolution, fairly fast pen plotter at a 
cost upwards of $5,000. 

Pen plotter speeds are usually referred to in in- 
crements per unit time, such as 300 increments per 
second. If the increment is 10 mils in length, the 
pen plotter must use considerable on-line CPU 
time. Similarly, because higher resolution requires 




The author of this article, Versatec systems analyst RONALD 
LEE, is shown here instructing a Hewlett-Packard mini to 
print-out Teletype-generated data on the Versatec printer/ 
plotter combination at left. In his present position, Lee is re- 
sponsible for programming and hardware/software interfacing 
Versatec's complete line of six different hard-copy output de- 
vices as well as analyzing customers' system requirements. 
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shorter increments, speed cannot be increased 
without sacrificing resolution. Electrostatic 
printer/plotters, on the other hand, plot with the 
same degree of accuracy regardless of speed. With 
these devices, the user usually refers to inches per 
second of vertical paper speed instead of in- 
crements per second, typically producing 560 
points across 7 % inches ( 72.5 points per inch) or 
1,000 points across 10 inches (100 points per 
inch ) . 

In addition to high resolution, electrostatic de- 
vices can provide shading in plots and graphs. 
This capability can be very important in, for ex- 
ample, a chart describing new product perform- 
ance, where the use of shaded areas can instantly 
call attention to performance deviations from plan. 
Pen plotters can shade charts just as electrostatic 
devices can, but they take considerably more time. 
A complex 8J2 x 11 -inch shaded chart on a con- 
ventional pen plotter takes two to four hours typi- 
cally. The same chart can be produced on an elec- 
trostatic plotter in about 8 seconds ... a 
considerable time and money savings. 



THE PRINCIPLE 

One of the reasons for the increased speed and 
reliability of electrostatic devices is that the elec- 
trostatic writing nibs are stationary in the writing 
head. The paper passes over the writing head; 
and, on command, the nibs print their individual 
dots. Writing is accomplished by programming the 
voltage applied to the nibs, which are addressed in 
a digital manner according to the output of a com- 
puter or other digital device. The conducting nibs 
produce a charge directly on the surface of a di- 
electrically coated paper which is subsequently 
developed by a liquid toner to produce a visible 
image. Each writing nib, therefore, becomes a 
specialist in a specific area as dictated by the pro- 
gram, rather than attempting to accomplish the 
entire task. 



SUMMARY 

Although combination electrostatic printer/plot- 
ters cost more initially than teleprinters, their con- 
siderably higher speeds increase system efficiency 
and lower overall system operating costs. In addi- 
tion, they offer graphic capabilities which are 
equal to or superior to those of high-speed pen 
plotters; decrease system down-time by eliminating 
the mechanical components and hammers of the 
impact printer; and are quiet in operation. Sum- 
marizing, they provide the small computer system 
user .with a . fast, high-quality output device that 
can eliminate output bottlenecks. A 




in 17 seconds with the 

IDEAL SC-3 TAPE SPLICER 



A precision method of butt splicing, joining or 
mending of all perforated Communications, Numeri- 
cal Control and Data Processing tapes. 




DONAULD INP p.o . Boxi04 
UUNAULU INU. Ridg ewood, N.J. 07451 

Tel.: 201-444-6573 



IDEAL SPLICING PATCHES adhere to any surface 
oiled or unoiled and make a perfect splice 
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360 
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NEW YORK 
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4,000 SQUARE FEET 
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BROKERS PROTECTED 



CALL 

DAVID R. ARONSON 



The Beaugrand • Fisher Group, Inc. 
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200 PARK AVENUE, NEW YORK, N. Y. 10017 



CABLE: BEAUFISH, N.Y. 
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There are 149 reasons 
to pre-register for the 

10 reasons represent dollar savings 

Beginning with the 1971 SJCC, you can save $10.00 on 
the conference registration fee. The “bonus saving” is 
offered to both “member” and “non-member” registrants 
providing their registration is received by APRIL 30th. 

3 are the days of the conference 

These three days — from May 18 to 20 — will be packed 
with activity, all of which will center around the Con- 
ference Theme — Responsibility. Every effort has been 
made to ensure that your visit to Atlantic City will be pro- 
fessionally and personally rewarding. (If you’re count- 
ing, that’s 13) 




Industry, an exploration of public attitudes by a panel 
of journalists; Responsive Government, relating the role 
of computers in Local, State, and Federal Government; 
Competitive Evaluation of Interactive Systems, Ford’s 
evaluation of eight vendor supplied systems; and Com- 
puters in the Electorial Process. (Now we’re up to 52) 



2 for the doubled convention hall 

This year represents the first conference in the newly 
expanded Convention Hall. In addition to increased ex- 
hibit facilities, the new accommodations permit all con- 
ference activities to be conducted on the same floor 
with additional meeting rooms for the Technical Pro- 
gram. (That’s 15) 

37 deal with the technical program 

In addition to the Keynote Address by Sir John Wall 
(Chairman of the Board of International Computers, 
Limited), the Technical Program will consist of 36 
sessions. Representative sessions include: Image of the 



9 are planned special activities 

One highlight of the Special Activities for the SJCC will 
be an evening Ecology Forum — Computation, Decision 
Making and the Environment. Other activities range 
from the Computer Art Show and Forum, the Confer- 
ence Reception and Luncheon, to a planned Post 
Conference Night on the Town in New York. (That’s 61) 

24 are the other guys waiting in 
each line to register 

By pre-registering you will by-pass long registration 
lines at the conference and be able to pick up your 
credentials at specially provided desks. (We’re at 85) 



MAY 18-20 • CONVENTION HALL • ATLANTIC CITY, NEW JERSEY 



71 SJCC ADVANCE REGISTRATION 



OCCUPATION 
(Check One Only) 



FEES 



NAME Last First Initial 

COMPANY 

ADDRESS 

CITY-STATE ZIP 

WIFE WILL ALSO ATTEND DYES □ NO 

□ Send I nformation on “A N ight on the T own i n N .Y.” 



1 □ Management/ 

Administration 

2 □ Engineering 

3 □ R & D 

4 □ Consulting 

5 □ Teaching 

6 □ Sales/Application 

Engineering 



Member: $20.00 

(Checkall applicable) 

in ACM 7 □ ASA 

2 □ IEEE 8 nASIS 

3nSCI 9 □ ISA 

4DACL 10n SIAM 

5DAIAA 11 □ SID 

6n AICPA 12 □ SLA 

□ Non-Member: $50.00 

□ Full-Time 

Student: $ 5.00 



7 □ Systems & 

Procedures 

8 □ Programming 

Application 



□ Military: $ 5.00 

□ Conference 

Reception: $ 8.00 

□ Luncheon: $ 7.00 



9 □ Full Time Student 



TOTAL: 



Mail To: 71 SJCC Registration I 210 Summit Avenue 

c/o AFIPS Headquarters I Montvale, New Jersey 07645 



(Please enclose check payableto71 SJCC) 
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The last 64 reasons are the Atlantic 
City Hotels, who handle reserva- 
tions on a first come basis. 

Select your choice from 'the list below and mail your 
request early to ensure the accommodation of your 
choice. (And that makes 149) 



ROOMS WITH BATH PARLOR SUITES 



MAP TOTAL 






Twin/ 


1 


2 


NO. 


ROOMS 




Single 


Double 


Bedroom 


Bedrooms 






BOARDWALK HOTELS 










6 


83 


Abbey (5) 


10-12 


14-16 






10 


1000 


Chalfonte-Haddon Hall (1,2.3) 


13-35 


19-37 






31 


400 


C la ridge (1.2) 


13-31 


16-34 


64-130 


94-165 


38 


425 


Dennis 1 1 2.3.4) 


15-27 


18-36 


50-70 


67-100 


43 


400 


Holiday (1 2.4.5) 


16-28 


24-36 


72 


84-138 


57 


166 


LaConcha 11.2.3.4.5) 


14-24 


14-26 


35-52 


66-78 


37 


410 


Martborough-Blenheim 1 2.3,4) 


14-18 


18-30 


44-60 




1 


93 


St. Charles (1.2. 3.4. 5) 


10-16 


16-20 






40 


325 


Shelburne- Empress ! 2.3.4) 


15-27 


18-36 


47-72 


67-100 


52 


119 


Sheraton-Deauville |1 2. 3. 4. 5) 


14-30 


16-32 


50-100 


80-135 


3 


160 


Sheraton -Seaside 1.2. 3.4. 5) 


18-22 


22-30 


65 


95 


28 


600 


Traymore (1.2. 3. 4) 

OFF-BOARDWALK HOTELS 


12-26 


16-30 


35-85 


65-135 


16 


75 


Carolina Crast (5) 


10-16 


14-18 






8 


195 


Colton Manor (1.2, 4, 5) 


16-26 


18-27 






34 


100 


Eastbourne |4. 5) 


12-14 


15-18 






25 


168 


Jefferson (1.2.5) 


12-14 


16-18 






21 


100 


Richfield-Boscobel (1.5) 


10-16 


14-20 






24 


60 


Sterling (5) 
MOTELS 


12 


14 






22 


54 


Acapulco (4. 5) 


14 


16-20 






54 


102 


Algiers (1.2, 3.4,5.) 


14-18 


16-22 


50 




59 


64 


Aloha (4.5) 


16-18 


18-22 






47 


73 


Ascot (4.5) 


14-18 


16-20 


32 




29 


108 


Bala (1.2. 3. 4. 5) 


10-18 


14-24 






15 


100 


Barbizon (4.5) 


14-20 


20-32 






12 


73 


Barclay (3.4. 5) 


16-26 


18-28 


55-65 




32 


110 


Best Western Crillon 13 5) 


16-24 


18-30 


60-70 


80-90 


18 


88 


Burgundy (4. 5) 


14-16 


16-24 






46 


84 


Californian 12 4. 5) 


14-18 


18-22 






58 


60 


Caribe (4. 5) 


16-18 


18-24 






17 


26 


Carolina Crest (5) 




16-22 






55 


38 


Castle Roc (4.5) 


12 


14-20 






14 


56 


Catalina (4.5) 


16-20 


20-28 






30 


275 


Colony 11.2.3.4.5) 


14-24 


16-28 


45-65 


75-90 


7 


50 


Colton Manor 11.2.4.5) 


22-30 


24-32 






27 


64 


Continental (4 5) 


10-18 


14-24 




100 


9 


34 


Crown (5) 


14-16 


16-20 






39 


96 


Dennis (1.2. 3. 4. 5) 




18-36 






49 


61 


Diplomat (4. 5) 


14-16 


16-22 


42-46 




51 


35 


Dunes (4. 5) 


14-18 


16-22 






33 


57 


Eastbourne (4 5) 


16-18 


20-22 






48 


25 


Eldorado 15) 




16-20 






20 


45 


Envoy (5) 


18 


20-22 






19 


72 


Fiesta (1.4,5.) 


20 


22 


50 




44 


115 


FourSeasons (3,4,5) 


16-20 


18-28 






50 


64 


Galaxie (4. 5) 


12-16 


14-18 






42 


333 


Howard Johnson's (1. 2. 3, 4. 5) 


18-22 


22-38 


52-76 


114 


13 


225 


LaFayette (1.2.3. 4. 5) 


12-22 


14-30 


40-85 


90-120 


64 


38 


Lincoln Roosevelt Beach (4 5) 


18 


22-24 






23 


247 


Lombardy (1.3. 4. 5) 


12-24 


15-33 






60 


72 


Malibu 14 5) 


9-21 


12-24 






56 


27 


MardiGras (4 5) 


14 


16-20 


30 




36 


88 


Marl borough- Blenheim (1 2.3.4) 


27-29 


56 






45 


120 


Pageant ( 1 2. 3, 4. 5) 


14-24 


16-28 






63 


137 


President (1.2. 3. 4. 5) 


14-24 


18-36 






35 


152 


Quality Motel-Mt. Royal (1. 3. 4. 5) 


12-24 


15-33 






11 


250 


Ramada (1.2. 4.5) 


14-28 


16-38 


85-125 


150 


2 


44 


St Moritz (5) 




18-20 






41 


266 


Shelburne- Empress ( 1 2. 3. 4. 5) 


15-27 


18-36 


47-72 


67-100 


53 


241 


Sheraton-Deauville & Sheraton 
Deauville West (1.2. 3. 4. 3 ) 


16-32 


18-34 


100 


135 


4 


140 


Sheraton -Seaside (1. 2. 3. 4. 5) 


20-24 


22-30 


65 


95 


26 


78 


Sorrento (4.5) 


12-14 


12-18 






5 


150 


Terrace (1.2. 3. 4. 5) 


20-24 


22-30 


65 




61 


54 


Tropicana (4.5) 




18-22 







1 — Restaurant and/or Coflee Shop on premises 4 — Outdoor Pool on premises 

2 — Cocktail Lounge and Bar on premises 5 — Rate includes parking 

3 — All Year Pool on premises Kitchenette facilities — tales on request 

NOTE The above rates are subiect to Shi Municipal T ai 
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Convinced? FILL in these forms and mail WITH YOUR CHECK TODAY! 



AFIPS Housing Bureau 

1971 Spring Joint Computer Conference 

16 Central Pier 

Atlantic City, New Jersey 08401 

Please make reservations listed below. I understand that reservations for bedrooms or multi-room suites must 
be accompanied by deposits of $20 per room. A check made payable to AFIPS HOUSING BUREAU is enclosed. 



Hotel/Motel Preference: 

1st 


T ype of Accomodation: 

□ Single occupancy, rate to range from $ to$ per day 

*□ Double bed, double occupancy, rate to range from $ to$ per day 

♦□Twin beds, doubleoccupancy, rate to range from $ to$ per day 

□ Suite (with parlor) of bedrooms, rate to range from $ to$ per day 

*2 names must be listed below 


2nd 

3rd 

4th 

5th 

6th 


Names of all occupants: 

1. 


Arrival date: 

May 1Q71 


Confirm reservations to: (please print or type) 

Name 


2. 


at a m /p m 


Company 


3. 


Departure date: 

May ,1971 


Address 


4. 


City Tel.no. 


5. 


at a.m./p.m. 


State Zip 
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THE COOKBOOK APPROACH TO 
CORE MEMORY EXPANSION 



EUGENE S. TIMLIN, Core Memory Product Mgr. • Ampex Corp., Culver City, Cal. 



A whole grocery store of extended core storage equipment is presently avail- 
able from independent system suppliers . By selectively combining such ingre- 
dients as capacities , cycle times , bandwidths , and prices , the user can put to- 
gether a recipe that best meets his system s requirements and his own tastes. 



The EDP manager who wishes to expand his in- 
stallation to accommodate more business generally 
has three alternatives: 

Alternative 1 — Install an additional computer to 
assist his present system; 

Alternative 2 — Replace his system with a newer, 
more powerful computer; 

Alternative 3 — Add more on-line peripheral stor- 
age to his present system. 

These alternatives have generally been too rigid 
to meet the needs of many installations, particu- 
larly those involved in time-sharing or multi-pro- 
gramming operations. An additional computer 
may provide the desired throughput, but at 
sharply increased overhead. Replacing the com- 
puter with a more powerful system will certainly 
increase processing capability, but again at 
sharply increased cost. Added periphral storage, 
such as disks or drums, brings more capacity but 
seldom higher speed, and rarely economy. 

What should be a time of new promise becomes 
a time of new problems. These limited alternatives 
were a fact of life that the user had to accept. 
Now, however, there is a fourth alternative, that of 
uniquely specified extended core storage. 

Extended core storage equipment, produced by 
independent memory system suppliers and plug- 
to-plug compatible with many major computer 
systems, has become so versatile in capacities, 
cycle times, memory bandwidths, modularity, and 
pricing that the user now has at his disposal a 
virtual “cookbook” for expanding his core storage 
and perhaps optimizing his overall system. For the 
first time the user can configure his core storage 



exactly as he wishes it to be — without compro- 
mises. In addition, extended core storage equip- 
ment is generally available below the purchase or 
lease price of corresponding memory systems from 
the original mainframe supplier. 

With the cookbook approach, a user can com- 
bine hardware features to achieve the optimum 
combination of cost, speed, capacity, and word 
length best suited to his overall system's appli- 
cation. Blending the various ingredients, the user 
can make additional core storage totally consistent 
with the mainframe memory of his computer (if 
desired ) or, if better suited to his application, he 
can buy slower, more economical core storage. 

WHAT IS AVAILABLE? 

Many of the independent memory system sup- 
pliers are specialists in core memory and have 
been producing systems for many years. 

Memory cycle speeds offered range from 500 nsec 
to 3 usee. The most popular systems at the mo- 
ment are in the 1-2 usee area. 

Memory capacities range from very small buffers 
of 1024 words to 2 megabyte mass memories. Here 
the most popular are in the 32K to 128K words 
range. 

Features available are generally customized to fit 
the particular mainfrane, and system requirements 
of the user. Among these are multi-port access, 
switchable block addressing, two- or four-way in- 
terleaving, multiple banks of memory with com- 
mon multi-port access, field expandability, and 
various maintenance aids. 
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NEW OPTIONS, NEW PATHS 

For the EDP manager, problems no longer need 
be cut-and-dried. With new options available, new 
paths are being taken, as the following case stud- 
ies illustrate. 

• An EDP manager has a processor with an ad- 
dressing capability of 256K words and which oper- 
ates asynchronously with its memory bus. To ex- 
pand his system, he buys a new processor from the 
mainframe supplier ( he now has a multi-processor 
system) and decides upon memories with two- 
port access (shared by both processors). He se- 
lects 16K words of fast memory (0.65 usee) and 
two 32K blocks of slower, more economical ( 1.50 
usee) memory with two-way interleaving. He 
specifies that the systems be expandable and have 
switchable block addressing. 

He has now upgraded to a multi-processor in- 
stallation with 96K of shared memory which oper- 
ates effectively at mainframe speed. By specifying 
the switchable block addressing, he may in future 
expand any of the systems as his budget permits 
and his need increases, and relocate the banks of 
memory. 

In this case, the EDP manager needed addi- 
tional memory capacity and was willing to allow a 
slight reduction in speed to gain a substantial re- 
duction (50%) in cost. Had he not wished to al- 
low any reduction in speed (or even wished to 
gain speed), he could have specified a 1.0 usee 
system (or a 750 nsec system) from an indepen- 
dent supplier and still achieved his goal of in- 
ireased capacity with economy. 

• A user has a 1-microsecond mainframe system 
that accepts only 36-bit words. He wants to ex- 
pand the present system to handle more terminals. 
His original mainframe supplier recommends ad- 
ding a 1-microsecond core storage unit with a 
word length of 36 bits ( the extended memory that 
“goes with” the system). This means greater ca- 
pacity, but with the added price of a large 1-mi- 
crosecond core memory. 



Let us say the user instead specifies his unique 
memory system from a range of characteristics of- 
fered by independently-produced core storage 
units. The unit he obtains is a custom blend of 
parameters. Its word length is 72 bits, twice that 
of his mainframe. Also, it has a slower cycle time 
— 2 microseconds. 

Every 2 microseconds, a 72-bit word is trans- 
ferred from the added memory to the 36-bit cen- 
tral processor. Because of the flexibility of the 
hardware components, the system is organized so 
that half of the 72-bit word is accepted by the 
processor every microsecond. The processor is still 
on a 36-bit, 1-microsecond routine. 

Thus, the user receives, in effect, 1-microsecond 
performance from a 2-microsecond core memory. 
Yet he realizes monthly savings by having a 2- 
microsecond memory rather than a 1-microsecond 
unit. 

INTERLEAVING 

Another path open to the EDP manager who 
seeks to increase effective speed is interleaving. 
Consider the following examples. 

• The user has a mainframe memory with a cycle 
time of 750 nanoseconds. It is an 8-byte-word 
memory. Instead of specifying a fast (and ex- 
pensive) memory for his secondaiy on-line stor- 

Eugene S. Timlin, a core memory prod- 
uct manager with the computer prod- 
ucts division of Ampex Corp., coor- 
dinates the development, production, 
and marketing of various lines of 
core memories. Before joining Ampex 
in 1968, he was manager of stack en- 
gineering with Fairchild Memory Prod- 
ucts (now Core Memories, Inc., a part 
of Data Products Corp.). Previous po- 
sitions included engineering responsi- 
bilities in memories and magnetics 
with Honeywell's Computer Control 
Div., Ferroxcube, and Philco's com- 
puter division. Timlin holds a BSEE 
degree from Villanova Univ. and did 
graduate study with Babson Institute. 
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THE COOKBOOK APPROACH TO 

CORE MEMORY EXPANSION Cont'd 

age, he configures his own system independently. 

The result is four relatively slow core memories. 
From each of the core memories, an 8-byte word is 
fed at one time to the mainframe memory, which 
accepts it in two steps. Thus, 32 bytes are being 
transferred from the secondary core memories to 
the fast mainframe memory in each operation. Be- 
cause these slow bulks are interleaved, the central 
processor sees the entire core memory capacity as 
being mainframe memory — at the speed of the 




An Ampex extended core memory (ECM) is checked out by 
Dialog Computing, Inc., Fairfield, Conn. Dialog, a major time- 
sharing company, uses this and similar Ampex units with IBM 
System 360/50 and 65 processors. Cycle times of Ampex ECMs, 
numbered for the 360 models they serve, are 4.0 microseconds 
(ECM-50) and from 2.8 to 2.0 ms (ECM-65 and 75). ECM lease 
rates are approximately $6,700 (replacing IBM 2361-1) and 
$11,400 (replacing IBM 2361-2). One of the first companies to 
add independent core memory to 360s, Dialog installed its 
first Ampex ECM in late 1969. 



mainframe memory. Similarly, by proper inter- 
leaving, two 4-microsecond memories can be made 
to produce the effect of one large 2-microsecond 
memory. 

The possibilities of interleaving are not trade se- 
crets. EDP managers are generally aware of the 
efficiencies — and economies — which slow bulk 
core storage with interleaving can bring to the se- 
quential operations of a time-sharing system. But 
until now, most EDP managers have been unable 
to configure their own memory systems to provide 
for the exact type of interleaving they want. Now 
they can rescue their central processors from 
nearly full-time page-swapping chores and free 
them to do the job for which the user is paying: 
processing data. 



• An EDP manager in a time-sharing installation 
had reached system saturation. He had fully ex- 
panded his system’s core up to the 128K of high- 
speed core which was the maximum his processor 
could address. His system was bogged down by 
page-swapping chores. He knew of the advantages 
to l 3 e gained by using bulk core as the swapping 
device instead of a drum, but his mainframe man- 
ufacturer did not supply bulk core. By going to an 
independent that had economical bulk core avail- 
able and by specifying an interface that was com- 
patible with his system I/O processor, he replaced 
the drum with core at a very small increase in 
system cost (about 10%), and bettered his system 
response time and performance by an estimated 
three times. 

Few mainframe manufacturers offer such core 
memory interleaving capability with standard 
computer systems. However, they can now be pur- 
chased through the independents. 

To the user who considers going to one of these 
newer systems primarily to achieve a faster 
throughput, there are often more economical ave- 
nues open. 



• A user has a 360/50 and wants to put in more 
terminals. From some quarters he may hear that 
what he really needs is a new installation — an- 
other 50 or a more powerful processor (perhaps a 
65). Other advice may be to expand the present 
CPU (50) with an additional million-byte 2361 
large core store unit. 

“Going independent” is a third option. By doing 
so, the user may expand the 50 with an extended 
core memory that equals the 8-microsecond 2361 
in capacity, but which operates at a cycle time of 
4 microseconds. With such an addition, he is in 
effect obtaining two increments of expansion for 
the (reduced) price of one more memory. With 
the 2361, he would have added a million bytes of 
throughput; with the independent memory, he is 
adding 2 million bytes of throughput in the same 
time period because it operates at twice the speed. 
More terminals can now be added, busy signals 
will decrease due to faster throughput, and the 
time-sharing service can be expanded without the 
costly step of installing another computer. 

The number of subscribers that may be added 
as a result of the right configurations of indepen- 
dent memory units can be rather dramatic. A com- 
puter system that is limited to seven terminals, for 
example, can be expanded to accommodate 16 or 
more terminals with the proper alignment of addi- 
tional on-line corte storage. In view of present and 
near-future branching capabilities using tele- 
printers and data-phone lines, the additional ter- 
minals might mean one or two hundred new sub- 
scribers. 
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CONSIDERATIONS 



To the EDP manager, it might be said: In ex- 
ercising the new freedom of configuring your ideal 
memory system, remember the prime consid- 
erations that will determine your success. 

Cost— Independently produced memory systems, 
as mentioned earlier, are available at purchase and 
lease prices below those of original mainframe 
computer suppliers. But this may not be true with 
all independent suppliers. Know what the costs 
are and what they include. 

Size — Choose hardware that is modular-ex- 
pandable. In this way, you pay for only that added 
capacity you need now, yet will be able to add 
capacity to the memory as your need increases. 

Speed — Evaluate speed/size tradeoffs thoroughly. 
Where greater speed is recommended as providing 
advantages, make sure those advantages are clear- 
cut (as in examples cited earlier). Also, remember 
that core memories of relatively slow speed may 
be used effectively and economically with inter- 
leaving. The key is the variety of tradeoffs which 
the independent memory supplier has available. 
Inspect them all. 

Reliability — Providing extended core memories 
for successful plug-to-plug, on-line operation with 
such computers as the IBM 360, DEC PDP-10, 
Sigma 7, Univac 1108, and others is not an easy 
game that anyone can play. Be sure the supplier 
has demonstrated capability in designing and pro- 
ducing plug-to-plug compatible memory systems. 
Insist on customer references. In addition, seek 
memory systems of modular design. If a 256,000- 
word wired-together memory has one failure, all 
256,000 words of memory capacity are unusable 
until the failure is corrected. If a 32,000-word 
memory module has a failure, it is simply removed 
and switched out so the central processor can relo- 
cate addresses elsewhere; the remaining memory 
is still “up.” 

Service — Consider the reputation and resources of 
the supplier company carefully. Talk to people at 
the supplier's prior installations. Investigate war- 
ranty, service facilities, and maintenance con- 
tracts. 

Hardware flexibility in expanding core storage 
means the time-sharing manager is no longer 
bound to the recommendations of his mainframe 
computer supplier. Given a sufficient range of in- 
gredients by the independent memory supplier, he 
can use the cookbook approach to formulate much 
of his operation's future productivity and profit. A 




a complete office 
forthe price of a desk! 



Incredible? It happens to be true. You can now install completely 
furnished, free standing, private offices for just the price of a 
desk. What’s more, each office can be custom tailored to suit the 
occupant’s job. 

What’s the gimmick? There is none— that’s what makes the 
APTON OFFICE MODULE so incredible. It offers you exceptional 
quality at an unbelievably low price. . .that and a lot more. 

If seeing is believing, then send for documented proof today. 
You’ll receive a fully illustrated 8-page brochure that tells it like 
it is. It even names names. 

the aCrtOn office module 

I A PRODUCT OF DEXION INC. 

39-27 59th St. ( Woodside, New York 1 1377 

OFFICES: NEW YORK. DETROIT, CHICAGO. LOS ANGELES AND SAN JUAN 
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Free brochure 
on new portable 
CRT computer 
terminal. 




It’s the Logiport/1, 
the first truly portable, 
remote-access CRT 

terminal with integral acoustic coupler. Available 
immediately, it’s incredibly priced at under $3,000. 
Compact design fits easily on desk top. 

Easy-to-read, 32-character-line, alphanumeric display. 
Interactive Terminals Corporation, 

197 Albany St., Cambridge, Mas- 
sachusettes 02139. A subsidiary 
of The Bendix Corporation. 
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ARNOLD S. KASHAR, Gen'I. Mgr., • Computer Products Dept., Sierra Research Corp., Burlington, Mass. 



SOURCE DATA AUTOMATION 
IN MANUFACTURING— prospects for profit 



Your data collection system should be as up-to-date as your third-generation computer . 



I n the executive’s own words, he “may not know 
much about computers, but he knows what he 
wants.” As EDP manager, it’s your responsibility 
to: 

1. listen to his needs; 

2. educate him generally as to what the EDP sys- 
tem does, or can be made to do, and finally; 

3. try to make your system responsive to manage- 
ment’s information requirements. 

An increasing number of companies have de- 
cided that, in order to get more effective EDP use, 
they must apply the power of these systems to 
their manufacturing environment. Here is prob- 
ably the greatest area of potential profit improve- 
ment. In fact, it seems to me that within a few 
years almost every large- and medium-sized firm 
will control its inventories and run its factories us- 
ing computer-generated reports with data auto- 
matically collected from the operating areas. 

Source data acquisition promises better utili- 
zation of your data processing power than tradi- 
tional manual key-punching and data preparation. 
Instead of having to report that the computer cen- 
ter is “busy,” some EDP managers are now walk- 
ing into the front office with accurate, timely 
printouts of information upon which basic busi- 
ness decisions can be made. When you can tell the 
general manager what yesterday’s payroll, in- 
ventory, production, true accounting cost, and 
scrap figures were the next morning, he may ask 
you to stay for coffee and your merit review! 

Obviously, automating data collection at the 
source is not simple or necessarily feasible. Even 



feasibility does not equal justification. The first 
thing to consider is whether automatic data collec- 
tion can be accomplished without overburdening 
or creating a major unheaval in your present sys- 
tem. It is imperative, for instance, that a working 
manual system for collecting data be in use now in 
your production operations. If none exists, you’ll 
wind up a dead hero trying both to methodize and 
mechanize such a system. Instead, you must ask 
that your general manager set his own standards, 
develop methods of operation, and put them into 
use. Then you will add automated data collection 
to what he has already created. Along the way, 
you both should agree that ( 1 ) you won’t tell him 
what data to collect, and (2) he won’t tell you 
how to do it. It’s an honest, intelligent, and justi- 
fied division of responsibility. 

KEY TO SUCCESS 

The key to successful use of any computer — your 
third-generation model or someone else’s time- 
sharing job — is to distinguish between the tasks 
that computers do best and the tasks that people 



Arnold S. Kashar is presently gen- 
eral manager of Sierra Research 
Corp.'s Computer Products Divi- 
sion. His previous positions in- 
clude director of engineering at 
National Radio Co. and adv. 
development mgr. at the Kear- 
fott Division of General Precision, 
Inc. Mr. Kashar received his B.S. 
in Physics from NYU in 1950. 
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do best. One manager suggests the acronym, 
TAPE, to recall the necessary ingredients for any 
successful computer project : 

Technically sound 
Administratively convenient 
Politically defensible 
Economically justified. 

All right, let’s apply TAPE to your proposal to 
automate data collection at the source in your 
plant. 

technically sound — A data collection system 
should enable the user to exploit fully the capabil- 
ity of the latest third-generation computers by 
combining simple basic modules with a discipline 
that insures the most timely, accurate, reliable, er- 
ror-free entry transmission and accumulation of 
data. This can be accomplished by collecting data 
at its source and eliminating the manual handling 
of the data. 

administratively convenient — The system 
should minimize the manual handling of data by 
reducing the number of timekeepers and hand- 
written forms, and by simplifying or eliminating 
the processes of form distribution and collection, 
keypunching, and verifying. And the results — the 
final printed-out reports from data collection — 
should be so programmed that they flag manage- 
ment’s attention for action, rather than producing 
the usual reams of information. 
politically defensible — Any information sys- 
tem that permits management to report faster, 
more economically, and more accurately in real- 
time should benefit the user and give force to his 
judgements. On-line, such a system would permit 
management to improve production and, sub- 
sequently, corporate profits. How can manage- 
ment — and therefore you — lose under this sys- 
tem? 

economically justified — Improved profitability 
should be the main justification for installing any 
data collection system. This project should be 
evaluated in terms of its own economic impact. 
The argument that benefits will not be derived un- 
til a large group of interacting projects has been 
completed is hazardous. If an individual project 
cannot be justified by itself, there is a good chance 



that the project is premature or that it should be 
redefined in some other way ... or that it should 
not be attempted at all. 

ORGANIZATION 

How can yon organize and run a study for data 
collection successfully? The following steps seem 
most logical to me. 

1. Organize a task force and be sure to include all 
affected parties. Ask for and let them contribute 
their own ideas. Make sure that the task force is 
headed by a P.M., meaning Prime Mover, possibly 
even the president of the company. 

2. Hold short but frequent meetings. Listen to 
what the people attending have to say because “a 
need is but a coarse, justifiable want.” Suggestions 
should be analyzed for their profit potential. 

3. Pick out a specific area for your data collection 
system and guarantee its success. 

The purpose of installing modem data collection 
systems is to assure that the system inputs are 
both timely and accurate. Recognizing that com- 
puters will only operate on data supplied, it is nec- 
essary that usable manufacturing input data be fed 
regularly into the computer system. In most cases, 
the computer EDP center can be utilized to sup- 
ply daily action reports for production supervisors 
on the priority items requiring their attention. This 
information alone should significantly improve the 
quality of their performance and the flow of mate- 
rial through the production area. 

BENEFITS 

One of the unique fringe benefits from the in- 
stallation of a data collection system in a manufac- 
turing environment is its ability to instill a dis- 
cipline of operation. Now this does not mean to 
say that it can mechanize something that does not 
already exist. Every company has some sort of in- 
formation system. Some are good, some are bad, 
and some involve nothing more than commu- 
nication between foreman and supervisors. The 
best data collection system that can be installed is 
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one that allows a successful company to continue 
its internal modus operand i and will not force the 
company to conform to a piece of hardware. Many 
computer equipment manufacturers design gener- 
alized systems which require the customer to mod- 
ify his operational procedures. It would be far bet- 
ter to have a system customized for his particular 
needs. 

Any factory data collection system must provide 
sufficient information so that the EDP system can 
report desired cost analysis, payroll, quality con- 
trol, manpower loading, machine loading, in- 
ventory status, and other production facts. The 
idea is to minimize the amount of manual effort 
required by the people operating the input data 
collection equipment. 

The design of an advanced automatic data col- 
lection system must emphasize accuracy, sim- 
plicity, modularity, flexibility, and reliability. Max- 
imum use should be made of integrated circuitry; 
not only in implementing digital logic, but in com- 
munications circuits as well. Newer design ap- 
proaches to data collection use a general-purpose 
minicomputer in the central station, commu- 
nication with internal modems over telephone 
lines or their equivalent, and numeric keyboards 
for variable data with operator visual verification. 
Fixed data inputs are obtained from a Hollerith 
card reader, and each terminal should be provided 
with a printer such that a terminal operator has a 
hard copy of the variable and other data that the 
central station may choose to send to that location. 

COST PARAMETERS 

Some of the cost parameters of a data collection 
system are: 

• Equipment Costs — Besides the cost of pur- 
chasing or leasing the equipment, you should in- 
clude the total cost of all the hardware necessary, 
such as whatever peripheral output requirements 
are needed to input to your existing system. For 
example, if your system were a 360/30 with only 
disk file and card inputs, and the data collection 
system offered did not have a card output or a 
means of providing a disk file, you must include 
the cost of modifying your equipment or obtaining 
additional peripherals. In trying to develop a com- 
parison for the cost of the hardware involved, it 
would be wise to list all the direct and indirect 
equipment necessary for the implementation of a 
data collection system and then to divide by the 
number of anticipated stations to get a cost-per- 
input station for the total system. 



• Communication Costs — These costs comprise 
the cost of leasing telephone lines, data sets, mod- 
ems, etc., or possibly even the personnel time in- 
volved in physically transferring data reports from 
one point to another. Communication costs be- 
come quite significant when private lines are 
leased for individual terminals at remote locations. 

• Installation Costs — Consider them carefully. 
In most cases it will be more economical to have 
your plant engineering department or telephone 
service personnel install the necessary wiring. It is a 
veiy efficient work filler for the plant engineering 
department because usually the installation time 
can be spread over several months. Also consider 
the mobility and weight of the equipment for im- 
mediate and future use. how easily can it be car- 
ried by a single person? Does it require forklift 
trucks in moving? What is involved in moving the 
equipment to a different physical location? Can it 
be done without the supplier aiding? 

• Maintenance Costs — Look at the total main- 
tenance cost for all the remote terminals and cen- 
tral station equipment involved. You also must 
consider the manpower necessary for repacking 
and shipping equipment to be returned to vendor. 

• Cost of Expansion — This is one of the most 
critical factors and one of the hardest to quantify. 
Do you expect your company to expand? Do you 
expect your data base to expand? How can you be 
assured that your system will not be made obso- 
lete by the company's growth? It is important that 
the system you are planning to purchase or lease 
have built-in expandability, not only in the num- 
ber of terminals and input stations, but in its ter- 
minal configuration. Will you or the vendor per- 
form the expansion — and at what cost? 

• Training Costs — How many people are going 
to use the terminals? Does it take ten hours or ten 
minutes to become proficient in their use? What 
cost does this represent? 

• Programming Costs — Suppose a terminal is to 
be relocated into a different factory area. How 
much time would it take to reprogram the central 
computer? Two hours or twenty? These costs must 
be taken into account. 



A WORD OF ADVICE 

Beware of the fallacy committed by many EDP 
managers. They are proud of the fact that they 
have third-generation computing systems, but 
they are still using prehistoric data collection sys- 
tems. It is important that your data collection sys- 
tem be at least as up-to-date in design and oper- 
ational concept as your third-generation 
computer. A 
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To pick 

the right data modem, 

pick 
the right 
modem 



If finding the right data 
modem were as simple as 
flipping through a Sears 
catalog, you’d have little 
cause for concern. 

Frankly, it isn’t. 

All kinds of people make 
data modems, so you have 
quite a variety of modems 
from which to choose. And 
all kinds of problems come 
up if your choice happens 
to be the wrong one. But 
not necessarily because of the data modem. 

The moment of truth isn't at hand until a data 
modem is hooked-up to the telephone line. Even 
then, just because it operates, there’s no guarantee 
you will get optimum throughput, making the most 
efficient use of the telephone line. 

And when it comes to money, you can spend too 
much for modems — or sometimes — not enough. 

So with all this in mind, how do you go about 
picking the right data modem? 

You have to choose a combination of cost, per- 
formance and supplier capability that adds up to the 
best overall value. 

Which bring us. United Business Communications, 
into the picture. 

Whether you’re an OEM or an end-user, UBC 
can help you determine your data transmission 
needs. Then we’ll show you how to meet them with 
a degree of value, performance and support capa- 
bility that, we believe, 
sets us apart in the data 
modem field. 

UBC, with our wholly- 
owned subsidiary company, 

Rixon Electronics, is a 
stable, continuous source 
of thoroughly tested, low 
maintenance, quality data 



company. 




modems ranging from 1800 
to 9600 bps. Modems with 
features such as built-in 
diagnostics that enable 
even non-technical people 
to isolate and correct a 
transmission problem in a 
matter of minutes. 

Data modems that you 
can purchase, lease or rent 
depending on your needs. 

The expertise and ex- 
perience of UBC data en- 
gineers insure the best possible applications of UBC 
data products to your most demanding requirements. 

Another important fact. Our support capability is 
enhanced by strategically located sales and service 
offices staffed with knowledgeable, factory-trained, 
full-time people. People who provide timely assis- 
tance in the application, installation,- testing and 
maintenance of UBC data modems. There is no sub- 
contracting of this important work. 

Consider, too, U BC’s communications background. 

Most of our people have high-level communica- 
tions expertise. And, our parent, United Utilities, 
Incorporated, operates the nation’s third largest 
telephone system. So, we do know quite a bit about 
telephone lines. 

If all this doesn't convince you that UBC is a 
logical choice to supply your data modem needs, 
write us and we’ll tell you more. We’ll also send you 
our free telephone line conditioning guide , a handy 
tool whether you buy from 
us or not. 

Write: General Sales 
Manager, United Business 
Communications, Inc., 
Dept. MD-7-4, 6405 Met- 
calf Ave., Shawnee Mis- 
sion, Ks. 66202. Telephone 
(913) 362-5300. 






United Business Communications, Inc. 

Subsidiary of United Utilities, Incorporated 

Sales and service offices in: Atlanta / Burlington, Mass. {Boston) / Chicago / Dallas / Kansas City / Los Angeles / New Haven, Conn. (New York) / Pittsburgh / Silver Spring, Md. 
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Video Display 
of 

Digital Data 




Build in the compact, low-cost 
Hughes Digital Video Converter. 
Display digital data in alpha- 
numeric form on standard TV 
monitors. 

The least expensive way to 
display up to 512 characters. 
Package it to suit your system. 
Interfaces optional. Custom fea- 
tures for OEMs. 

Available now. 

Write Hughes Display Systems 
2020 Oceanside Blvd. 
Oceanside, CA 92054 
(714) 757-1200 



i HUGHES 

I 



1 

I 

I 



I I 

HUGHES AIRCRAFT COMPANY 

INDUSTRIAL PRODUCTS DIV. 
OCEANSIDE. CALIFORNIA 
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NEW PRODUCTS 



REMOTE BATCH SYSTEMS 

The UT-1000 remote batch com- 
munications terminal is capable of 
providing tabulations and special 
print-outs as a remote off-line sys- 
tem, and of acting as a program- 
mable data communications ter- 
minal for a larger computer 
system. The basic configuration is 
comprised of a processor, card 
reader and printer; expansion of- 
fers CRTs, disk storage, key-to- 
tape, and store-and-forward mes- 
sage switching equipment. All 
systems are supported by software, 
maintenance, and leasing services. 
Computer Terminals of Minn., 
Minneapolis, Minn. 

Circle No. 326 on Inquiry Card. 



POINT OF-SALE SYSTEM 

Transaction Systems has in- 
troduced a retail register system 
that may operate in both on- and 
off-line environments. The Transac- 
tion Register System employs a 
magnetic data wand sensor to read 
sales tags, credit cards, ID badges, 
and transaction procedure labels to 
effect data verification and entry. 
The register performs all compu- 
tations, checks the data, instructs 
and controls clerks, prints sales- 
checks, sends data to a processor. 
Transaction Systems , Palo Alto, Cal. 

Circle No. 337 on Inquiry Card. 

IBM-COMPATIBLE MAG 
TAPE SYSTEMS 

TI has introduced a family of IBM 
S/360 & S/370 plug-to-plug com- 
patible magnetic tape drives and 
controllers. The 934/9803 Mag- 
netic Tape Subsystem is designed 
for high reliability and operator 
convenience, and offers lease sav- 
ings as much as 20% over com- 
parable subsystems. Texas Instru- 
ments, Houston, Texas 

Circle No. 354 on Inquiry Card. 



MODEM 

IXI has introduced a bit pattern 
insensitive 4800 bps modem, the 
248A. The modem offers manual 
loopback for fast fault isolation, 
and manual equalization that may 
be performed by non-technical per- 
sonnel. Information Exchange Sys- 
tems, Minneapolis, Minn. 

Circle No. 340 on Inquiry Card. 

PRINTOUT STORAGE 

National Blank Book has in- 
troduced a line of six compatible, 
modular storage racks for com- 
puter printout filing and storage. 
National Blank Book Inc., Holy- 
oke, Mass. 

Circle No. 339 on Inquiry Card. 

BUSINESS SYSTEMS 

The Commander 500 and 1000 sys- 
tems are equipment configurations 
which may be tailored to retail, 
hotel, health, legal, or light indus- 
trial applications by means of a 
proprietary software technique. 
The systems can be operated by 
unskilled workers, all commu- 
nications being in English and ma- 
chine-directed. Mobydata, Utica, 
New York. 

Circle No. 338 on Inquiry Card. 

PORTABLE DATA TERMINAL 

The PD-1001 system consists of a 
portable, battery operated digital 
data recorder, a data transmitter, 
and a receiver interface for a 
printer or off-line computer com- 
patible tape transport. Alphanu- 
meric data is entered via a 16-key 
keyboard, and recorded on a tape 
cassette for future transmission 
( via transmitter and telephone 
hook-up) to a computer central of- 
fice. Digital Technology, Halesite, 
New York. 

Circle No. 330 on Inquiry Card. 
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NAKED-MINI 



The Naked-Mini is a complete, 
tested minicomputer stripped of its 
power supply, console, and metal 
chassis. This lowers cost and gives 
the OEM engineer more freedom 
in product design. The $1700 price 
includes a 4K core memory and a 
fully parallel computer, assembled 
into 15xl5-inch modules bolted to- 
gether into one integral functional 
unit. Operationally, the Naked- 
Mini computers are identical to 
CA’s existing Models 116, 216, 108, 
208, and 808, which contain such 
standard features as hardware mul- 
tiply/divide, direct memory chan- 
nels, automatic memory scan, 
block load and dump, and vec- 
tored hardware priority interrupts. 
I/O structure, instruction sets, 
software, options, and peripheral 
controllers are the same, and the 
Naked-Mini carries the same one 
year factory warranty. Computer 
Automation , Newport Beach , Cal. 

Circle No. 320 on Inquiry Card. 



MINI INPUT/OUTPUT 
KEYPUNCH 

Model 403 Vari-Punch punches 
standard tab cards or sets from sig- 
nals generated by cable-connected 
equipment, such as badge/ card 
readers, time clocks, I/O type- 
writers, scales, voltmeters, testing 
equipment, medical instrumenta- 




tion, etc., and from its integral 
keyboard. It can also control 
other devices, such as adding ma- 
chines, through self-generated out- 
put signals. All control functions 
including tab (skip), space, hold, 
and return may be actuated from 
remote signals. Alpha and numeric 
data in up to four hole com- 
binations are punched at twelve 
characters per second. Varifab, 
Inc., Old Greenwich, Conn. 





Data communications improve 
when you rely on one of the finest names in 
the industry. Reliability and service improve, too. 
RFL’s high standards of engineering and manufacture are followed- 
up by a large international network of carefully selected sales/ 
service professionals. 

With RFL, you save money by selecting the right modem for 
your applications — from the widest selection in the industry. 

And the RFL multiplexer permits use of up to 22 channels over 
a single circuit. New RFL delay and amplitude equalizers improve 
line condition for higher speed transmission. 

Use outright purchase or rental plans and get 
prompt delivery. Write or phone for our new booklet 
on the full RFL modem line, specs and prices today. 



RFL Industries , Inc. 



Communications Division, Boonton, N.J. 07005 
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NEW PRODUCTS 



N 

DATA TRANSMISSION 
PROBLEMS? 

Let the Sierra 1914 B 
help you solve them. 




tures and can test both synchronous 
data systems. 






For more information or a demonstratioi 



3885 Bohannon Drive 
Menlo Park, California 94025 
(415) 322-7222/TWX 910-373-1282 






The Sierra 1914B Data Transmission Test Set localizes and identifies 
the problem. It checks all the supervisory control functions of a 
modem and the bit- and block-error rate of the entire data transmis- 
sion system. The 1914B is a field instrument with laboratory fea- 

and asynchronous voiceband 

r ;V 'C : : * v- . ' ^ \ (* ; ;>i .'•* •* v y • 

It is designed for installation, maintenance, and troubleshooting tests 
by telephone company personnel, modem users and manufacturers, 
time-sharing computer companies, and many oth0|j||S 

test set conforms to EIA 
compatible with most modems, and 
System's 914B Data Test Set. 



PHILCO 



mk 



m2 



TV VISUAL DISPLAY 

The TeleComputer converts, by 
simple clip lead attachment to the 
antenna terminals, any standard 
TV set into a full service I/O vis- 
ual display terminal. The unit can 
generate a 64 alphanumeric char- 
acter set on a 32-character by 8- 
line field. The built-in acoustic 
coupler and keyboard fit into any 
briefcase, and assure operation 
anywhere a telephone and TV re- 
ceiver are available. OEM price is 
$650. Digi-Log Systems , Con- 
shohocken , Pa. 

Circle No. 335 on Inquiry Card. 



DATA ENTRY TERMINALS 

Data Pathing has introduced new 
additions to the 1300 series of 
source data entry input/output 
terminals used with its MIS sys- 
tems. The terminals utilize al- 
phanumeric keyboards and ID 
badge readers to input data, have a 
16-digit alphanumeric display, and 
use a blacklighted 18-position 
procedure mask to instruct and 
control the operator. The terminals 
may operate up to 12,000 feet from 
the processor, with long-line op- 
tions of up to 100 miles. Data 
Pathing , Sunnyvale , Cal. 

Circle No. 341 on Inquiry Card. 



CRT-TO-DISK 

The 480 is a CRT-to-disk data en- 
try and verification system, capable 
of controlling up to 64 CRT key- 
stations and of providing com- 
puter-compatible magnetic tape 
output. Data is inputed by the op- 
erator via a job format shown on 
the 480-character display; veri- 
fication may be visual or keyed. 
The 480 checks format, batch to- 
tals, and upper and lower limits 
automatically as each field is en- 
tered. Rentals range from 
$2, 749/mo for a 16-station system, 
to $4,998/mo for a 32-station op- 
eration. Entrex, Lexington , Mass. 

Circle No. 342 on Inquiry Card. 
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PARALLEL INTERFACE 
EXTENDER SYSTEM 



Paradyne has introduced a 600 
byte/sec, parallel interface exten- 
der system to aid the CPU in com- 
munications tasks. Designated the 
PIX-600, the system combines a 
modem, an error control system, 
and an I/O channel interface to 
eliminate the need for high-speed 
modems, data set adaptors, com- 
munications controllers, remote 
terminal processors, and special 
communications software from the 
CPU communications environ- 
ment. The PIX-600 guarantees that 
the user will be freed from the 
need to interact with or control 
communications functions. Error 
control and sync logic within the 
PIX provide for automatic commu- 
nications error detection and data 
retransmission; the CPU does not 
have to manage communications 
functions, error control protocol, 
and retransmission overhead. Para- 
dyne Corp., Clearivater, Fla. 

Circle No. 343 on Inquiry Card. 

CRT TERMINAL SYSTEM 

The Entelekon CRT terminal is de- 
signed for high-reliability, 24-hour 
supervisory control system oper- 
ation. The terminal is a direct re- 
placement for the IBM 2848/2260 
and 2845/2265 CRT systems, and 
may directly operate at 250,000 
characters/sec or over commu- 
nications lines at 110 to 4800 baud. 
An internal random access IC 
memory allows the computer to 
randomly position the cursor just 
by transmitting screen coordinates, 
and, conversely, to read the cursor 
position— a feature of special inter- 
est in control and multi-screening 
applications. Prices start at $4,295, 
with quantity discounts available. 
Texas Scientific, Houston, Texas 

Circle No. 325 on Inquiry Card. 
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COMPUTER CHANNEL 
SIMULATOR 

A line of computer I/O channel 
simulators for testing plug-to-plug 
compatible devices has been re- 
leased by Sierra Data Systems. The 
computer-controlled system ex- 
ercises an I/O channel, in a man- 
ner identical to the system being 
matched, by the use of hardware 
interfaces and software packages. 
Present configurations simulate 
IBM S/360 and 370 MPX and 
SEL channels, the 1108 I/O chan- 
nel, 2- or 4-wire phone line IBM 
2701/2703 communications chan- 
nels, and the Univac CTM proto- i 
col. Simulator system prices start : 
at $18,100. Sierra Data Systems , 
South Pasadena, Cal. 

Circle No. 327 on Inquiry Card. 



CDC 700 SERIES TERMINALS 

CDC has announced the first three 
products in its 700 Series— the 711 
single-station CRT; the 712 ter- 
minal printer; and the 713 time- 
sharing terminal. The CRT dis- 
plays eight 80-character lines on a 
15-inch screen, and can transmit 
up to 4800 bps in half-duplex syn- 
chronous mode. The 712 prints a 
64-character ANSI alphanumeric 
set on a 132 column carriage at a 
rate of 30 cps. The time-sharing ! 
CRT terminal displays a 96 ANSI 
character set on a 15-inch display, 
and has asynchronous data rates 
of 75, 110, 150, and 300 bps. Con- 
trol Data, Terminal Equipment 
Div., St. Paul, Minn. 



Don’t 
buy a 

minicomputer 




until you’ve read AUERBACH 
on NOVA, SUPER NOVA, PDP 
11, IBM 1130, MAC 16, VARIAN 
. . . plus sixty more. 

AUERBACH Minicomputer Reports is 

a complete, unbiased reference to both 
process control and general-purpose 
minis. Three looseleaf volumes with 
monthly updates give you the facts you 
need to select the right computer for 
your application, including — 

• Hardware & Software 
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CORE MEGAMEMORY 

The Megamemory 1000 is a flex- 
ible, 2-wire, 2-1/2D core memory 
system that has an access time of 
850 nanosec and storage capacities 
ranging from 33K words (32 to 160 
bits/word) to 524K words (8 to 
14 bits/word). Other features in- 
clude a 1.5 microsec cycle time, 
power failure and over tempera- 
ture protective circuitry, pluggable 
power supply module, and non- 
volatile start-up. Electronic Memo- 
ries, Hawthorne , Cal. 

Circle No. 328 on Inquiry Card. 



• Storage elements, 1/0 devices 

• System configurations and 
Performance 

• Physical characteristics 
► Price data 




A 

AUERBACH 



First with the last word 
on computers 

r _ , 

AUERBACH Info, Inc. 

121 N. Broad St., Philadelphia, Pa. 19107 

Send me sample pages from AUERBACH Minicom- 
puter Reports and information on your examination 
privilege. 

NAME 

COMPANY 

ADDRESS 

CITY 



-STATE- 



-ZIP- 



PHONE- 



L— . 



Affiliated with Auerbach Associates, Inc., consultants 
in information and management sciences. ^ 
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NEW TIME-SAVING DATA COMMUNICATIONS TOOL: 

DESIGN 

Hardware 

DEVELOP 

Hardware, software 

DEBUG 

Hardware, software and communications systems 

One new instrument offers these combined 
capabilities . . . The Spectron Universal Monitor 



If you produce, install or ser- 
vice data communications 
hardware or software, our 
Universal Monitor could be 
your most helpful tool. It 
will save time and help you 
increase accuracy, regardless of your particular area of interest. 

The Universal Monitor offers these advantages because it provides 
a character-by-character hard copy record of everything that is sent 
and received over the data link. Which means it not only points out 
errors in hardware, software or lines, but also enables you to deter- 
mine precisely what is causing these errors, and why. So less time is 
spent tracing problems, and higher accuracy is far easier to come by. 

The Universal Monitor is the only transmission test set that can be 
conveniently operated on-line. As an aid to field service technicians, 
for example, you’ll find it a dramatic improvement over present trial- 
and-error methods of trouble-shooting. 

Other features include the ability to: accommodate all line coordina- 
tion systems; monitor any code and speed up to 7200 bps; work with 
synchronous or start-stop transmissions; and operate full- or half- 
duplex. That’s the Universal Mon- 
itor from Spectron. We made it do 
more, so you'd have to do less. 

Write or call (609) 667-5700 for 
information or demonstration. 



□ Please send technical bulletin □ Please arrange Universal Moni- 
on Universal Monitor. tor demonstration at my conve- 





nience. 


Name 


Title 


Company 


Telephone 


Address 


City 


State Zip 



^ iHi #» 



CORPOR AT I O f\J 



1060 Kings Highway North 
Cherry Hill, New Jersey 08034 





TTY-REPLACEABLE 
VIDEO TERMINAL 

The Elite 2000 is an interactive, al- 
phanumeric CRT display terminal 
capable of displaying 12, 18, or 24 
80-character lines per frame. Oper- 
ator modes include page mode, roll 
mode, and transmit line mode. 
Speed of operation is preset to an 
1800 bps maximum with operator 
selection of half- or full-duplex op- 
eration. In its minimum con- 
figuration, the 2000 is plug-to-plug 
compatible with a TTY, and sells 
for less than $2,000 in quantities of 
25. Datameclia, Blackwood , N.J. 

Circle No. 329 on Inquiry Card. 



PAPER-TO-MAG TAPE 
CONVERTER 

The VertaTape converter allows 
for off-line conversion of 5, 6, 7, or 
8 channel paper tape to 64-charac- 
ter, 7- or 9-track mag tape. Tape 
input is 500 cps and output density 
may be 200, 556, or 800 bpi for 7- 
track tape, or 800 bpi for 9-track 
tape. Datascan, Clifton , N.J. 

Circle No. 334 on Inquiry Card. 



24-BIT MINICOMPUTER 

The 6024/5 is a 24-bit, planar 
core minicomputer having a cycle 
time of 1.2 microsec and a basic 4K 
memory, expandable in 4K in- 
crements of 32K. The 6024/5 is 
software and peripheral com- 
patible with the 6024/1 and 
6024/3 minicomputers. Datacraft, 
Ft. Lauderdale , Fla. 

Circle No. 322 on Inquiry Card. 
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TIME SHARING COMPUTER 



The Tenet 210 is a medium-scale, 
interactive time-sharing computer 
designed to handle from 32 to 128 
simultaneous, on-line users. The ul- 
timate system, which can handle 
500 users, comprises multiple 
CPUs, a million-byte core memory 
and 8 million-byte semiconductor 
memory, and has a billion-byte 
disk memory capacity. Software is 
available, written in Basic and/or 
Fortran-IV, with Editor, MetaAs- 
sembler, Loader, Debug, Math- 
ematical Library, and Test Diag- 
nostics offered. Tenet Inc., 
Sunnyvale , Cal. 

Circle No. 336 on Inquiry Card. 



S/360 SIMULATOR 

The Model 531107 S/360 Simula- 
tor allows manufacturers of S/360 
compatible peripherals to decrease 
their costs of testing. The simulator 
is programmable, and is capable of 
providing responses, timing, and 
control for bi-directional commu- 
nications in the same manner as an 
IBM S/360 Selector or Multiplex 
Channel. Slight, in-the-field, modi- 
fications can provide responses 
comparable to the IBM 2700 series. 
Cost is $22,500 with a 60 day deliv- 
ery. Datawest, Scottsdale , Ariz. 

Circle No. 331 on Inquiry Card. 




SDA TERMINAL 



The Sorcerer source data collection 
terminal may be used in point-of- 
sale, inventory, accounting, or fast- 
food environments. The terminal 
consists of a keyboard, listing 
printer, processor, cassette drive 
and modem, and is contained in a 
portable package. Prices range 
from $2,000 to $7,500, depending 
on options. Tranti Systems, Tewks- 
bury , Mass. 

Circle No. 321 on Inquiry Card. 



WHICH OF OVER 700 BRANDS COME TO MIND 
WHEN YOU SEEK A SPECIFIC PRODUCT OR SERVICE? 

just off the press . . . Results of modern data’s monumental survey 
of over 5000 readers to learn current buying preferences. 54 different 
product categories. Over 700 different manufacturers and suppliers 
listed by number of times selected. 

modern data’s 1970 BRAND AWARENESS SURVEY provides the 
most complete, up-to-date study available anywhere of buying 
trends in the computer industry. 

Your first press copy will be sent by return mail — just fill in and 
return the coupon below. Ten-day, full-refund privilege, if not 
satisfied. 



$12.00 A COPY, POSTPAID. 



TO: MODERN DATA Survey 

3 Lockland Ave., Framingham, Mass. 01701 

Please send me postpaid, copy(ies) of your 1970 

BRAND AWARENESS SURVEY at $12 a copy ($10 a copy 
if payment is enclosed, saving billing costs). Ten-day, full- 
refund privilege. 

Name Company 

Address 

City State ZIP 

Q Bill me. Q Bill company — P.O. No. 

Please make check payable to MODERN DATA 




the FAST 
plotting 
is ' 



n 



Spring Joint 

Computer 

Conference 



TheTSP-212 Plotting System re- 
duces initial cost and operating cost, 
and draws excellent conclusions in minutes 
from columns of digital data that could otherwise 
take many tedious hours to interpret. It interfaces with 
IBM 2741 ’s and most Teletype terminals, and is readily com- 
patible with almost all systems. The TSP-212 comes with sub-routines 
in FORTRAN, BASIC, APL, and PL1 that include curve smoothing, 
alpha-numerics, and symbols. You can now have big performance 
and service back-up in a system that is reasonably priced: $3,300.00 
complete with sub-routines; lease terms available. 



Ask for Bulletin 00-000. 



fp] CORP. 



TIME SHARE PERIPHERALS CORPORATION 

Miry Brook Road, Danbury, Connecticut 06810 (203) 743-7624 
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SPECTRUM ANALYZER 

The H-P Model 8580A Automatic 
Spectrum Analyzer is a min- 
icomputer-controlled, frequency- 
programmable system which can 
scan and analyze any desired spec- 
trum. The 8580A can perform tests 
for gain, bandwidth, attenuation, 
isolation, VSWR, noise figure, dis- 
tortion, linearity, stability, spec- 
trual purity, conversion loss, fre- 
quency response, etc., on devices 
such as amplifiers, oscillators, fre- 
quency converters, detectors, mul- 
tipliers, switches, limiters, attenua- 
tors, couplers, isolators, circulators, 
and whole receivers or trans- 
mitters. A minimum configuration 
analyzer, for spectrum monitoring 
only, costs $70,000; other systems 
range upwards of $90,000. Hew- 
lett-Packard , Palo Alto , Cal. 

Circle No. 344 on Inquiry Card. 




MAG TAPE DRIVES 

The Series 7/9 magnetic tape 
drives are IBM-compatible, 7-inch 
reel tape units. The transports are 
available in 7- or 9-track models, 
have a basic forward speed of 12/2 
ips, and are available with record- 
ing densities of 200, 556, 800, or 
1600 bpi. Recording modes avail- 
able are NRZI on 7-track models 
(IBM compatible), and NRZI and 
Phase Encoding on 9-track models; 
rewind speed is 125 ips. Prices start 
at $2,150 for OEM quantities. 
Willard Labs , Los Angeles , Cal. 

Circle No. 351 on Inquiry Card. 



BIT ERROR RATE ANALYZER 

The MX-270 Bit Error Rate Analy- 
zer can test modems and channels 
for error rates at up to 10 megabits 
per second transmission. Mark, 
space, square wave, or short or 
long pseudo-random sequences 
may be compared bit-by-bit with a 
generated sequence, and error rates 
between lxlO' 2 and lxlO' 9 may be 
directly indicated. Magnavox Re- 
search Labs , Torrance , Cal. 

Circle No. 352 on Inquiry Card. 



PDP-11 ADD-ON MEMORY 

The CorPac II provides PDP-11 
users with up to 24K words of ad- 
ditional core memory. The add-on 
memory is available in 4Kxl6 bit 
increments, and comes furnished 
with plug-in interface and power 
supply. Price for the full 24K sys- 
tem is $18,500, with delivery from 
stock. Information Control , Los 
Angeles , Cal. 

Circle No. 353 on Inquiry Card. 



More effective data and telecommunications 
start with Berglund Associates. 



Here’s how we can 
raise efficiency, yet 
lower costs. 

What we do: We’re an organization of 
engineers and managers providing profes- 
sional technical and management con- 
sulting services to users of data and 
telecommunications equipment, or to 
manufacturers of this equipment. Our ex- 
perience encompasses all of applied data 
and telecommunications. Typical areas 
include: 

Data transmission • voice services • net- 
work design • terminals • interconnection 
• private microwave • international com- 
munications • teletypewriter systems 
As a user, you would utilize our services to implement a system, 
improve it, lower costs, or perhaps all three. Or request counseling, 
feasibility studies, systems design or communications manage- 
ment services. If you’re a supplier, our services help you achieve 
more cost-effective product and business, planning. Counseling and 
studies include market trends and needs, product concepts and tech- 
nical design, regulatory matters, and the competitive environment. 
How we do it: Because our client’s people have to live with our 
results, we work closely with them. We reject textbook answers if 
an innovative approach is sound. We design computerized models 
to analyze and weigh all possibilities. We document our findings 



so the client can test them. And we help 
our client’s people follow through on our 
recommendations. Soundness and logic 
are consistent — whether we’re recom- 
mending a new product, or configuring a 
nationwide message switching network. 
What we can do for you: We can help 
you get more for your dollars, speed up 
your program, avoid costly mistakes, 
raise efficiency yet lower costs. How? 
Because we apply our knowledge of equip- 
ment, services and trends acquired through 
working for manufacturer clients; and be- 
cause we do the same with knowledge of 
the needs, practices and applications ac- 
quired from user clients. But most of all, 
perhaps, operating independently of any 
equipment supplier or communications 
service affords us the privilege of being 
completely objective in our approach to problem-solving. Which 
means we serve only one master: you. 

For more information . . . Write or call us soon. We’ll discuss your 
interests in depth, or provide literature on our U.S. or European 
services. Whether we can help you or not, there’s one thing we’ll 
maintain our reputation for: an honest answer. 

Berglund Associates, Inc. 

1060 Kings Highway North / Cherry Hill, New Jersey 08034 
Phone: (609) 667-4700 
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MAG TAPE CONTROLLER 

The Model SDI-3010 magnetic 
tape controller is designed for use 
with synchronous recorders for off- 
line data recording. The unit fea- 
tures bit-by-bit error checking af- 
ter recording to ensure completely 
accurate data entry, eliminating 
the need for back-up systems. The 
3010 is compatible with DTL or 
TTL inputs, may be used with 7- 
or 9-track recorders, and has a 
memory of 511 to 4095 bytes for 
error checking and verification. 
Speeds may range from 10 to 45 
ips, with recording densities of 200, 
556, 800, or 1600 bpi. Systems De- 
velopment , Dallas , Texas 

Circle No. 346 on Inquiry Card. 



PDP WRITING TABLET 

A writing tablet input device for 
digitizing graphic data has been 
made available by DEC for the 
display devices offered with the 
PDP-8 and PDP-12 small comput- 
ers and PDP-15 medium-scale ma- 
chine. The device, the VW01, digi- 
tizes any kind of graphic material, 
from intricate designs to simple 
written statements, as it is pro- 
duced. One controller can operate 
up to four tablets, in effect making 
the computer’s graphics display a 
sharable peripheral. First deliveries 
are set for April, with the price of 
a single tablet, $4,500. Digital 
Equipment Corp., Maynard , Mass. 

Circle No. 348 on Inquiry Card. 

AUDIO RESPONSE SYSTEM 

The audio (voice) response system 
offers a vocabulary of up to 256 
words for spoken output, with 
three different ASCII responses for 
visual display or printed output. 
The system, with 64 input lines, 
can handle up to 256 remote ter- 
minals using concentrator/receiver 
units for line switching. A typical 
application, with 4000 persons hav- 
ing access to the system, involves 
keeping track of parts, labor, and 
tooling required to process thou- 
sands of jobs in an industrial en- 
vironment. Wavetek Data Com- 
munications, San Diego , Cal. 

Circle No. 350 on Inquiry Card. 



DATA SIMULATOR 

The Model TTS 130 Data Simula- 
tor is designed to locate data trans- 
mission problems and determine if 
they are caused by the trans- 
mission line or the terminal data 
sets. The 130 can generate 511 bit 
pseudo-random signals to observe 
“eye” patterns or to detect errors at 
the far end. A direct reading level 
meter also provides means for mea- 
suring incoming signal levels. 
Northeast Electr ., Concord , N.H. 

Circle No. 355 on Inquiry Card. 



1800 BPS MODEM 

The Bell-compatible data modem, 
the UDS-202, which can operate at 
speeds up to 1800 bps, is offered in 
desk top, rack, or OEM card con- 
figurations. The desk top modem is 
priced at $450, with the OEM card 
at $250, both in unit quantities. 
Universal Data Sys ., Huntsville , Ala. 

Circle No. 357 on Inquiry Card. 



ACOUSTIC COUPLER 

The DD 103 AC is a coupler ca- 
pable of converting EIA or TTY 
signals to FSK signals for trans- 
mission over standard telephone 
lines. The unit is compatible to the 
WE 103A, and may operate in 
half/full duplex modes. Delivery 
is from stock, with quantity prices 
— $97. Digi-Data, Bladensburg, Md. 

Circle No. 345 on Inquiry Card. 

MAG TAPE CLEANER 

The GKI Model 7000 features a 
continuously-moving cleaning blade 
to remove over 95% of the error- 
causing flaws from magnetic tape. 
This new cleaning device, together 
with automatically advancing tis- 
sue wipers, ensures that both ad- 
hered dirt particles and loose 
debris can be removed from the 
tape without affecting the 
recorded data. General Kinetics , 
Reston, Va. 

Circle No. 349 on Inquiry Card. 



SYNC 

TANK 




The rugged, reliable multiplexerthat doesn’t 

let line hits, impulse noise and other data transmission interruptions 
get in your way — protecting you from computer disconnects. 

And it gets your data transmission back in synchronization in a matter 
of milliseconds — with a bare minimum one-character error. 



Just one of the reasons our series of multiplexers are the ideal part- 
ners in your time-sharing operation. 

Two more are its ability to operate in any mixture of baud speeds and 
character lengths, and to accept a broad variety of input terminals — 
from a basic teletype to a CRT. 

There’s more where they came from, and it adds up to a multiplexer 
that offers reliability, economy, flexibility, error-free transmission, and 
whatever else you’d hope they incorporate into a multiplexer. 

Including a modem. 

The I/Onex 100 Series Multiplexer. Something to sync about. 



t> 



t'lXJLX Division of Sonex, Inc. 

2337 Philmont Avenue/ Bethayres, Pa. 19006/215-947-6100 

See our complete line of data communications products at the SJCC — Booths 1521/3. 
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NEW SOFTWARE AND SERVICES 



BASIC TEST PACKAGE 

The Basic Compiler Test Package 
consists of more than 85 individual 
programs which test the object 
coding and/or error conditions 
produced by the various state- 
ments and elements of the Basic 
Compiler. The Dartmouth Basic 
Language (excluding matrix state- 
ments) was used as the design cri- 
teria. The package is of modular 
design permitting independent tes- 
ting of specific elements and state- 
ments. Whenever possible, results 
are checked automatically at exe- 
cution time and manual checking 
is therefore kept to a minimum. 
The package sells for $1000 and in- 
cludes a write-up and listing for 
each program. J and R Raymond , 
Inc., Dover, Mass. 

Circle No. 379 on Inquiry Card. 



ACCOUNTING SYSTEM 

This system is designed to operate 
on the IBM System 360 Model 20 
to produce the following reports: a 
transaction listing by type of input 
document; a general ledger ; a bud- 
get status report; an equipment 
listing; and a listing of outstanding 
purchase orders. It conforms to the 
U.S. Office of Education format 
and is suitable for organizations 
using Federal Handbook 4 or re- 
lated requirements. The system can 
be easily adapted to satisfy the ac- 
counting requirements of local, 
state, and federal government 
agencies such as the Department 
of Labor, OEO, and HEW. Pur- 
chase price is $2500 excluding in- 
stallation. Contract Computer Ser- 
vices, Atlanta, Ga. 

Circle No. 390 on Inquiry Card. 



TESTDATA GENERATOR 

Testdata creates records for testing 
business data processing programs. 
The user specifies tape, disk, or 
card output, and records of either 
fixed or variable length, blocked or 
unblocked. Testdata runs on CDC 
3170, 3300, and 3500 computers 
with approximately 14K of core 
being required. A record generated 
may contain from 6 to 20,000 char- 
acters with a maximum of 1,000 
fields per record. A maximum of 50 
variable length fields per record is 
allowed. The type of data to be 
generated for each field is speci- 
fied by the user through 18 field 
options. These options include 
numeric or alphabetic sequence; 
random selection of numeric, al- 
phabetic, or alphanumeric char- 
acters; blank or zero fill; insertion 
of a specified set of characters; and 
either random or sequential selec- 
tion of values from a list supplied 
by the user. The price of $750 in- 
cludes documentation. DataCrea- 
tion Services, Beverly Hills, Cal. 

Circle No. 376 on Inquiry Card. 




omega-t systems incorporated 

300 Terrace Village, Richardson, Texas 75080, (214) 231-5121 



Fasplot makes 
other plotters look 
Paleolithic . 



Before FASPLOT, time share computer plotting was in the Stone Ages. 
The other plotters were slow on their feet, trudging along at 3 ips... 
some were not so accurate, and most were expensive. 

Now, FASPLOT moves along faster than any comparable time 
share plotter on the market ... 10 inches per second when 
used in conjunction with computer terminals or the 
“FASPLOT Paper Tape Reader”. . . and into the 
space age with solid state analog plotting. 

Simple to operate, FASPLOT is accurate to 0.2% of 
full scale. An Automatic Axis Segment Mode saves 
up to 50% of transmitted data required . . . and thus 
saves V 2 of time share computer transmission time. 

FASPLOT is priced within your budget. . . call 
Glen Renfro for the details. 



A 
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TIME ALLOCATION 

TABS is a software system de- 
signed for the management of a 
computer installation in a multi- 
programming environment. The 
system analyzes problems involved 
in job mixing, and provides data 
v on the peripherals and core size re- 
quired, the average run time, the 
percent compute bound, and the 
average efficiency of a computer 
operation. TABS is priced at $3,500 
for the first computer, and $1,000 
for each additional computer at 
the same location. Datacliron , New 
York , NY. 

Circle No. 387 on Inquiry Card. 



CONVALESCENT HOME MIS 

A software package that provides 
patient billing and accounting rou- 
tines for nursing and convalescent 
homes is available. The system 
provides the statistics necessary for 
Medicare reimbursement, and 
management reports for the home 
administration. It is written in Co- 
bol, runs under S/360 DOS or OS, 
and costs $10,000. Computer Dy- 
namics , Cherry Hill, N.J. 

Circle No. 388 on Inquiry Card. 



MATRIX INVERTER 

Sparse is a set of sub-routines for 
inverting matrices to conserve core 
by not saving zero elements in the 
matrix. Sparse takes in a descrip- 
tion of the matrix list form where 
each element value and its row and 
column position in the matrix is 
contained in the list. By suitable 
type declarations, Sparse can 
handle real, complex, or double 
precision matrices. A modified 
GAUSS-JORDAN elimination 
scheme is used and the routines 
will work on non-symmetric ma- 
trices. Sparse is written in standard 
Fortran IV and will operate on any 
computer supporting this lan- 
guage. The matrix inversion pack- 
age, which includes a source card 
deck, the program listing, and a 
descriptive manual, is priced at 
$2,000. Environmental Computing, 
Lowell , Mass . 

Circle No. 391 on Inquiry Card. 



ATS LOCATE PROGRAM 

The ATS Keyword Locate program 
is designed to expand the data 
handling and information retrieval 
capabilities of ATS/360. The pro- 
gram allows the user to search a 
working storage document for any 
character or group of up to 48 
characters. This capability allows 
working storage records to be se- 
lected based upon the occurrence 
of a keyword or upon the result of 
a comparison specified through the 
use of one of the relational oper- 
ator reserved words. The user can 
choose from a variety of options in 
deciding how he wants to work 
with selected records. The lease 
price of this system including full 
term maintenance is $400 per 
month. Systems 2000 Corp., Hous- 
ton, Texas 

Circle No. 382 on Inquiry Card. 

PAYROLL PACKAGE 

PALD is a payroll and labor dis- 
tribution system that is written in 
3rd generation Cobol and can be 
implemented on any 3rd gener- 
ation computer with 65K of core. 
PALD can produce reports on pay- 
checks, check registers, employee 
status, overtime, unemployment, 
labor by project and category, and 
labor distribution. Base price is 
$2,500 with documentation and 
source decks included. Info Dyne, 
Washington, D.C. 

Circle No. 380 on Inquiry Card. 

DEBUGGING AID 

The Chicago Bug Chaser is a 
source level, interactive debugging 
aid for Cobol. A programmer, us- 
ing the Bug Chaser, can sit at his 
terminal and interact with his pro- 
gram, the computer, and the test 
data. If the program Abends, the 
Bug Chaser shows where, and al- 
lows the programmer to make cor- 
rections; if logic is incorrect, the 
Bug Chaser can show the actual 
program flow in source language at 
reading speed. The Bug Chaser is 
designed for IBM 360, with ANSI 
Cobol, and OS, and costs $25,000. 
R. M. Homaday, Chicago, III. 

Circle No. 381 on Inquiry Card. 
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DESIGNED 
ESPECIALLY 
FOR DATA 
COMMUNI - 
CATIONS 




INTERCOMPUTER'S i-50 has been 
designed specifically to provide a 
better way to get data into your 
computer. 

Cost/ performance is the key. By 
eliminating nonessential functions, 
and by optimizing those required 
to do the job, the i-50 is the only 
low-cost system that meets the high 
performance requirements of to- 
day's data communications. 
INITIAL APPLICATIONS: 

• REMOTE CONCENTRATORS 

• 360 FRONT ENDS (such as 
2700 replacement) 

write or call for our new communi- 
cations capabilities brochure. 

Intercomputer Corp., 2201 East 
University Drive, Phoenix, Arizona 
85034. Phone (602) 254-6349. 

SEE US AT SJCC 

Booth # 1176-8 (Cambridge Memories) 




INTERCOMPUTER CORR 

. . . the better way for data communications. 

V J 
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NEW LITERATURE 



THESE NUMBERS ARE 
IMPORTANT TO YOUR 
DATA SYSTEM 



'BPS 



Collins new TE-236 2400 
bps data modem is only 
$1750, lowest price on 
the market for modems 
approaching Collins 
quality. The numbers 
below are also important 
to your data system. Call 
a Collins sales rep for 
full information: 

Moxon Electronics, Inc. 

408-734-4352 Sunnyvale, CAL 
213-272-9311 Los Angeles 
714-274-6525 San Diego 
602-273-7363 Phoenix, ARIZ 

201- 446-4820 Freehold, NJ 
Comptronics 

206-284-4842 Seattle, WASH 

BFA Associates 

505-523-0601 Las Cruces, NM 
602-946-4215 Scottsdale, ARIZ 
303-744-3301 Denver, COLO 

Data Aides 

817-268-3505 Bedford, TEX 
713-473-0155 Pasadena, TEX 
NESCO Communications, Inc. 
312-394-5200 Arlngtn Hts, ILL 
517-529-9158 Columbus, OHIO 
Lee Associates, Inc. 
305-241-4445 Orlando, FLA 
205-539-0761 Huntsville, ALA 
919-724-2406 Wnst-Salem, NC 
404-457-7117 Atlanta, GA 
The Wright Company, Inc. 

202- 296-0979 Gaithrsbrg, MD 

202- 296-0979 Washington, DC 
Instrument Consultants, Inc. 
617-969-9881 Waban, MASS 

203- 288-5246 Hamden, CONN 



COLLINS 



CIRCLE NO. 47 ON INQUIRY CARD 



DATA TERMINAL 

The Novar 5-50 business data com- 
munications teleprinting terminal is 
described in a six-page foldout. No- 
var, Mountain View , Cal. 

Circle No. 415 on Inquiry Card. 
KEY-TO-DISK 

The Key Entry System is outlined in 
a six-page bulletin. Major features 
covered include expanded tape pro- 
cessing, communications, printers, 
and multi-system supervisors. Inforex, 
Burlington , Mass. 

Circle No. 417 on Inquiry Card. 

MINICOMPUTERS 

An 18-page product pamphlet on the 
Nova 1200 and 800, and the Super- 
nova SC is available. Data General, 
Southboro, Mass. 

Circle No. 416 on Inquiry Card. 

DATA SAFES 

An 8-page booklet describing the per- 
ils involved in storing magnetic 
media, and the specifications of data 
bank safes to protect such media, is 
now available. W right Line, Wor- 
cester, Mass. 

Circle No. 421 on Inquiry Card. 

TOCS 

A six-page brochure describes CDC’s 
Terminal Operations Control System 
(TOCS), designed for IBM ' 360- 
based terminal networks. This hard- 
ware/ software combination permits 
expanded multi-user applications of 
on-line, local, and remote en- 
try/retrieval without adding inter- 
mediate communications equipment 
or changing software. Control Data 
Corp., Minneapolis, Minn. 

Circle No. 419 on Inquiry Card. 



CRT TERMINALS 

Specification sheets on the TEC 5020 
and 8024, high-speed, parallel I/O 
CRT terminals are available. TEC, 
Eden Prairie, Minn. 

Circle No. 400 on Inquiry Card. 



TELETYPE 37 TERMINALS 

Model 37 data terminals and their 
components are described in a 28- 
page catalog available from Teletype. 
The terminals operate at 15 charac- 
ters per second and have complete 
ASCII capabilities, as well as printing 
the 94 standard graphics. Teletype 
Corp., Skokie, III. 

Circle No. 420 on Inquiry Card. 



FACILITIES MANAGEMENT 

Questions and answers on the why, 
what, and how of EDP facilities man- 
agement services are presented in an 
8-page letter. Data Facilities Manage- 
ment, Stamford, Conn. 

Circle No. 405 on Inquiry Card. 



REMOTE BATCH TERMINAL 

The Model 70 Remote Batch Ter- 
minal, a plug compatible IBM 2780 
system, is described in a 4-page bro- 
chure. Data 100, Minneapolis, Minn. 

Circle No. 409 on Inquiry Card. 



SYSTEMS HANDBOOKS 

The folder describes 19 reference 
handbooks on systems management 
that serve as aids to effective EDP 
management. Systemation, Colorado 
Springs, Colo. 

Circle No. 408 on Inquiry Card. 



PDP-10 SOFTWARE 

DEC has issued a revised bulletin of 
PDP-10 application programs that 
may be obtained from DECUS, the 
DEC Users Society. Digital Equip- 
ment, Maynard, Mass. 

Circle No. 410 on Inquiry Card. 



DUAL-DENSITY TAPE SYSTEM 

800 cpi NRZI and 1600 cpi Phase- 
Encoded operations are fully ex- 
plained in two brochures describing 
System 8000, a fully coordinated 
magnetic tape system capable of both 
modes of operation. Kennedy Co., 
Pasadena, Cal. 

Circle No. 401 on Inquiry Card. 
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INFORMATION RETRIEVAL 

Tymshare has published a 46-page 
manual describing Retrieve, a gen- 
eral-purpose information retrieval sys- 
tem designed to allow access and ma- 
nipulation of a uniformly formatted 
data base. Tymshare , Palo Alto , Cal. 

Circle No. 414 on Inquiry Card. 



PRINTER RIBBONS 

The 12-page brochure describes fab- 
ric and film ribbons available for IBM 
Selectrics and Composers, high-speed 
printers, and other printing equip- 
ment used in computer peripherals. 
Columbia Ribbon 6- Carbon , Glen 
Cove , N.Y. 



N/C TIME SHARING 

A 172-page guide for the use of GE’s 
time-sharing service for preparing nu- 
merically controlled machine tool 
tapes is available. General Electric , 
Bethesda , Md. 

Circle No. 407 on Inquiry Card. 



TIME SHARING SERVICES 

A management-oriented 22-page re- 
port on commercial time-sharing com- 
panies is available at a price of $25.00 
per copy. Datapro Research , Phila- 
delphia, Pa. 

Circle No. 406 on Inquiry Card. 



BE A 
KNOW- 
IT-ALL 

With the One And 
Only Definitive 
SDA Book 



Circle No. 404 on Inquiry Card. 

MINICOMPUTERS 

A pocket-size booklet describes and 
gives specifications for Computer Au- 
tomation's minicomputer models 116, 
216, 108, 208, and 808, and provides 
details on a logic module tester. Com- 
puter Automation , Newport Bch , Cal. 

Circle No. 413 on Inquiry Card. 



MULTIPLEXER/DIGITIZER 

A 26-page brochure that describes the 
new XDS Model MD40 analog signal 
multiplexing and converting unit is 
available. The rack-mountable mul- 
tiplexer/digitizer offers relative ac- 
curacy up to 0.025 percent of full 
scale with resolution of 8 to 13 bits 
and throughput up to 133,000 sam- 
ples per second. Xerox Data Systems , 
El Segundo, Cal. 

Circle No. 411 on Inquiry Card. 

APL FORMATTING 

The 11-page manual describes means 
for producing reports when using 
APL as the programming language. 
Scientific Time Sharing, Wash., D.C. 

Circle No. 412 on Inquiry Card. 



DATA COMMUNICATIONS 
DEVICES 

Prentice Electronics has issued a 
series of specification sheets describ- 
ing its line of acoustic couplers, mod- 
ems, and line adapters. Prentice Elec- 
tronics , Palo Alto, Cal. 

Circle No. 403 on Inquiry Card. 



MEDICAL DATA SYSTEM 

A ten-page booklet describes the com- 
puter analyzed ECG service offered 
by Telemed. Telemed, Schiller Pk., III. 

Circle No. 418 on Inquiry Card. 



COMPUTER SYSTEMS 

A 100-page brochure is now available 
that enables users to configure and 
price Modcomp computer systems 
matched to almost any real-time mea- 
surement and control application. The 
Systems Design Handbook spans the 
nine members of the Modcomp com- 
puter family that feature on-site ex- 
pandability from minis priced under 
$10,000 to multiprocessing systems 
priced over $300,000. Modular Com- 
puter Systems, Ft. Lauderdale, Fla. 

Circle No. 402 on Inquiry Card. 



modern data now offers a quarterly ser- 
vice to keep you up to date on EDP sys- 
tems, peripherals, and services. 

See Page II For More Information 



INFORMATION SPECTRUM, INC. 
has prepared a publication describing 
source data automation equipment 
and design methodology to assist you. 

We have done your systems de- 
signer’s homework. He no longer has 
to spend weeks requesting and ana- 
lyzing manufacturers’ data and spec 
sheets. 

These reports contain detailed 
cost/performance descriptions for all 
commercially available equipment in 
the following categories: 

— Keyboard-to-Tape 
—Portable Data Recorders 
—Alphanumeric Display Terminals 
—Optical Readers 
—Magnetic Readers 
—Remote Scanners 

Also included are cost/volume 
break-even points for SDA equipment. 

INFORMATION SPECTRUM, a data 
processing systems design company, 
has developed these reports through 
its experience in analysis and design 
of SDA systems and as a part of its 
continuing SDA Seminars. 

The Source Data Automation Re- 
ports are handsomely bound in a 
loose leaf binder and the initial cost 
of $95.00 includes a one-year updat- 
ing of equipment on a quarterly basis. 
This enables the user to have the lat- 
est and most accurate information 
available. 

Look for INFORMATION SPEC- 
TRUM’S SDA column each month in 
Modern Data. 



| Information Spectrum, Inc. 

I Department MD 
i 1020 Kings Highway North 
| Cherry Hill, N.J. 08034 

I I wish to purchase Source Data 

| Automation Reports at $95.00 per copy. I 
understand this price includes a one year 
I updating on a quarterly basis. 

□ Check enclosed for $ 

□ Please send further information on the 
1 SDA book. 

I □ Please send materials on Information 
I Spectrum consulting services. 



Name 



Company 






' Address 






City 


State 


Zip 
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Grover 

Cleveland 




would 
have loved 
Xebec. 




The XMD-2100 
Moving Head Disk System 



Known for his thrift, Mr. Cleve- 
land appears on the $1000 bill. 
Well, you save more than twice 
that much ($2450.00 to be exact) 
when you buy Xebec’s XMD- 
2100 Moving Head Disk System 

Just $7500! 

A real price breakthrough for the 
industry! Here’s the package: 

■ Disk Drive (Computer Memory 
Devices’ MD-2101 with a den- 
sity of 1100 BPI and a capacity 
of 10 megabits of formatted 
data!) 

■ Controller ■ Coupler 

■ Power Supply 

■ Up-to-the-Minute Software 

■ Performance 

If you’re looking for Write Prot- 
ect, Positioning Verification, Er- 
ror Checking, Logical Unit As- 
signment, and Overlap Seek — 
We’ve got it all together, plus 
lots more. For full details, check 
with us. 




SYSTEMS INCORPORATED 

918 North Rengstorff Avenue 
Mountain View, Calif. 94040 
Telephone 415-964-4263 



INDEX TO ADVERTISERS 

AFIPS 

Agency: Creative Communications Associates. Inc. 

AMP, INC 

Agency: Aitkin-Kynett Co. 

AMPEX CORP. 

COMPUTER PRODUCTS DIV 

Agency: Allen & Dorward, Inc. 

APTON 

DIV. OF DEXION, INC 

Agency: Morton Advertising, Inc. 

ASSOCIATION FOR COMPUTING MACHINERY 

Agency: Corporate Presence, Inc. 

AUERBACH INFO, INC 

Agency: Arndt Preston Chapin Lamb & Keen, Inc. 

THE BEAUGRAND-FISHER GROUP, INC 

BERGLUND ASSOCIATES, INC 

Agency: Perceptive Marketers 

BRIDGE DATA PRODUCTS, INC 

Agency: Schaefer Advertising, Inc. 

BRIGHT INDUSTRIES, INC 

Agency: MacManus, John & Adams, Inc. 

BOWMAR/ALI, INC 

Agency: Chirurg & Cairns, Inc. 

CINCINNATI MILACRON 

Agency: G. P. Gundlach & Co. 

COLLNS RADIO CO 

Agency: John G. Burnett Advertising 

COMPUTER AUTOMATION, INC 

Agency: Cochrane Chase & Co., inc. 

CONTROL DEVICES, INC 

Agency: Scott Advertising, Inc. 

CULLINAME CORP 

DATACOM, INC 

Agency: Dodson, Craddock and Born Advertising, Inc. 

DONAULD, INC 

Agency: Carpenter, Matthews & Stewart, Inc. 

EASTMAN KODAK CO. 

BUSINESS SYSTEMS MARKETS DIV 

Agency: J. Walter Thompson Co. 

ELECTRONIC ASSOCIATES, INC 

Agency: McCarthy Scelba DeBiasi Advertising 

FENWAL, INC 

Agency: Wilson, Haight & Welch, Inc. 

GENERAL ELECTRIC CO. 

DATA COMMUNICATION PRODUCTS DEPT 

Agency: Ross Roy of New York, Inc. 

HONEYWELL INFORMATION SYSTEMS 

Agency: Batten, Barton, Durstine & Osborn, Inc. 

HUGHES AIRCRAFT CO. 

INDUSTRIAL PRODUCTS DIV 

Agency: Foote, Cone & Belding 

INFORMATION SPECTRUM, INC 

Agency: Miller Omnigraphics, Inc. 

IN/OPAC DIV. 

NUMERIDEX TAPE SYSTEMS, INC 

Agency: CWD and Associates 
INTERACTIVE TERMINALS CORP. 

A SUBSIDIARY OF THE BENDIX CORP 

Agency: MacManus, John & Adams, Inc. 

INTERCOMPUTER CORP 

Agency: The G. M. Bronson Co., Inc. 

INTERNATIONAL COMMUNICATIONS CORP. 

A MILGO CO 

Agency: Industrial Advertising Services, Inc. 

I/ONEX 

DIV. OF SONEX, INC 

Agency: The Louis Zimmer Organization, Inc. 

THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES .... 
MICRO-DESIGN, INC 

Agency: Al Rosenthal 

MODERN DATA 

MOTOROLA COMMUNICATIONS & ELECTRONICS, INC 

Agency: Brand Advertising, Inc. 

OMEGA-T SYSTEMS, INC 

Agency: Eddie Davis Advertising 

PARADYNE CORP 

Agency: Communications Unlimited, Inc. 

PENRIL DATA COMMUNICATIONS, INC 

Agency: Pallace Inc. 

RFL INDUSTRIES, INC 

Agency: Josephson, CufTari & Co. 

RAYTHEON COMPUTER 

Agency: Durel Advertising 

REPCO, INC 

Agency: Wilson, Haight & Welch Inc. 

SCAN OPTICS, INC 

Aqency: Singer & Cole Advertising 

SCIENCE ACCESSORIES CORP 

Agency: The Strayton Corp. 

SIERRA ELECTRONIC OPERATION 

PHILCO FORD CORP 

SINGER MICROGRAPHIC SYSTEMS 

Agency: Meltzer, Aron & Lemen, Inc. 

SPECTRON CORP 

Agency: Perceptive Marketers 
SYSTEMATICS/MAGNE-HEAD DIVISION 

GENERAL INSTRUMENT CORP 

Agency: Elgin Davis, Inc. 

TIME SHARE PERIPHERALS CORP 

Agency: A. B. W. Toft and Co. 

TEKTRONIX, INC 

Agency: Dawson Inc. 

TELETYPE CORP 

Agency: Fensholt Advertising, Inc. 

TRANSCOM 

A DIV. OF Hl-G, INC 

Agency: Mohr & Co., Inc. 

UNITED BUSINESS COMMUNICATIONS, INC 

Agency: Lane/Travis/Pollard, Inc. 

VARIAN DATA MACHINES 

GRAPHICS & DATA SYSTEMS DIV 

Agency: N. W. Ayer/Jorgensen/MacDonald, Inc. 

VERSATEC 

Agency: Hal Lawrence, Inc. 

WARE ASSOCIATES 

Agency: The Strayton Corp. 

WESTERN UNION COMPUTER UTILITIES, INC 

Agency: Visual Arts/Advertising 

XEBEC SYSTEMS, INC 

Agency: Moorhead & Lanig/Moran 
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The keypunch operator 
that never 

gossips with the girls, 
makes mistakes, 
takes coffee breaks, 
orneedsa 
vacation. 



If you’ve been having 
problems finding, training 
and keeping keypunch 
Operators, maybe we have a 
solution. The MDR Series 
Document Reader. It gets the 
job done when you want it, 
how you want it, and at a 
cost far lower than you are 
now paying. 



Source data collection and 
conversion to machine 
language can be achieved 
automatically. If your system 
is built around the IBM-029, 
our reader can easily convert 
pencil marked data to a deck of 
punched cards. Automatically 
Without error. Without a 
keypunch operator. 



The MDR accepts tab cards, 
page-size documents and all 
kinds of business forms. We 
have a brochure that tells the 
whole story. Write Motorola 
Communications & Electronics 
Inc., P.O. Box 5409 
Phoenix, Arizona 85010 

MOTOROLA 

Information Systems 
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The Repco 120 Printer. 

It’s fast quiet reliable, compatible, compact. 




The REPCO 120 is a low-cost, solid state impactless 
printer designed to interface with all CRT terminals, 
minicomputers or other remote data terminals. It 
operates asynchronously at speeds to 120 characters 
per second, 80 characters per line, 5 lines per inch 
vertically. It will handle serial or parallel data of 64 
character standard ASCII code. When interfaced 
with a modem or accoustic coupler, it can be used 



as a terminal printer over telephone or private wire 
communications lines. By adding the keyboard op- 
tion, REPCO 120 becomes an interactive terminal 
for your minicomputer. REPCO Incorporated, 1940 
Lockwood Way, P. 0. Box 7065, Orlando, Fla. 32804, 
telephone (305) 422-2451. 

A subsidiary of 
SCOPE Incorporated. 
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For demonstration in your area: EAST: Bartlett Associates, Inc., Wayne, Penna., (215) 688-7325; White Plains, N.Y., (914) 949-6476; Bethesda, Md., 
(301) 656-3061 SOUTHEAST: Gentry Associates, Inc., Orlando, Fla., (305) 841-7740; Huntsville, Ala., (205) 534-9771; Burlington, N.C., (919) 227-2581; 
Atlanta, Ga., (404) 233-3816 MIDWEST: SEA, Inc., Indianapolis, Ind. (317) 846-2593, Chicago, III., (312) 282-6694; Waukesha, Wise., (414) 547-6637; 
Minneapolis, Minn., (612) 425-4455 MOUNTAIN STATES: PLS Associates, Inc., Albuquerque, N.M., (505) 255-2330; Englewood, Colo., (303) 771-0140; 
Salt Lake City, Utah, (801) 262-2866 WEST: King Engineering Co., Inc., Encino, Calif., (213) 981-0161; Santa Ana, Calif., (714) 546-6883; La Jolla, 
Calif., (714) 453-7042; Mountain View, Calif., (415) 964-2942; Phoenix, Ariz., (602) 277-5902. 

ENGLAND: Computer and Systems Engineering Ltd., Rickmansworth Herts WD3-1PL. FRANCE: SYNELEC, 57 Avenue de Neuilly, 92 Neuilly S/Seine. 



